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Role of Non Wood Forest Products on Household Income in Sennar State, 
Sudan
 
 
Sawsan Ahmed Eltayeb Osman 
 
ABSTRACT 
 
The main objective of the research was to investigate the role of non wood forest 
products (NWFPs) on household economy in Sennar State. The study was 
undertaken for investigating the importance of non wood forest products at the 
study area in terms of its production, collection, processing and marketing. The 
field work was carried out during March, May and December 2010. Total 
sample size was 400 households divided into 129, 168 and 103 in three selected 
localities (Singa, Elsoki and Abu hojar), respectively. The primary data was 
collected using structured questionnaire. Quantitative data were processed and 
analyzed using Statistical Package for Social Science (SPSS). The results 
revealed that most of NWFPs in the state markets come from outside the state, 
specifically Blue Nile state. Households met their demand for NWFPs from 
market purchases while collection was very limited. Household members mostly 
involved in collection of NWFPs were children where forests lie in the vicinity 
of villages, and that the small quantities of NWFPs collected (less than five 
kilograms of Nabag, Laloub and Garad collected by 31% of respondents) were 
mainly for household consumption. Income from marketing NWFPs is 
secondary while agriculture represents the main source of income i.e. farming is 
the primary job of most of household heads (60.8%). The miniature local 
revenue captured from marketing of NWFPs can neither lead to an improvement 
in household's income and livelihoods nor to the accumulation of capital for 
investment in the development of such products. 
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CHAPTER ONE 
INTRODUCTION 
 
1.1 Background 
Since the early 1980's, the discussions about the fate of tropical forests were 
heating up, as timber exploitation was perceived as being destructive to forests. 
Gradually more emphasis was given to the interests of forest dependent people 
and on the importance of the other timber products obtained from these forests. 
The sustainable use of all forest plant and animal species is receiving more 
attention now as a means of mitigating deforestation, hence maintaining forest 
cover and preserving biodiversity, while at the same time realizing income from 
it, particularly for forest-dependent people. The term "Non wood forest 
products" (NWFPs) has emerged as an expression to catch the vast array of both 
animal and plant products other than wood derived from forests. This and similar 
terms were introduced to get this vast, but so far hidden or poorly known aspect 
of forest use to the surface and to facilitate a shift of focus towards the 
economies of forest-dependent peoples. As such it was hoped to encourage a 
more balanced management and utilization of forest resources as to shift away 
from the prevalent industrial timber production focused approach to forests 
(Vantomme 2001).  
 
Forest area in the Sudan was estimated by Jackson and Harrison (1958) to be 
between 36% and 43% of the total country area. Later in 1990, the forest 
resource assessment carried out by FAO indicated that the forest cover had 
shrunk to 19% of the total country area. This was mainly attributed to expansion 
of agriculture, building and fuel wood production, and grazing. The most recent 
forest inventory (1995/1996) conducted for northern Sudan (between latitudes 
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10º and 16ºN) by the Forest National Corporation (FNC), in cooperation with the 
FAO, estimated forest area at 12% of the country. 
 
NWFPs play important roles in the daily life and well being of both rural and 
urban populations in Africa. Rural and poor people depend on NWFPs as major 
sources for food, medicines, fodder, gums, fibre, and construction materials. 
NWFPs may also form valuable traded commodities at local, national, regional 
and international levels, providing employment and income opportunities at each 
level (Julius and Ndoye 2004). 
 
Several million households world-wide depend heavily on NWFP for 
subsistence and/or income. Some 80 percent of the population of the developing 
world use NWFP for health and nutritional needs. Women from poor households 
are generally those who rely more on NWFP for household use and income. At a 
local level, NWFP also provide raw materials for large scale industrial 
processing. Some NWFP are also important export commodities. At present, at 
least 150 NWFP are significant in terms of international trade, including honey, 
gum arabic, rattan, bamboo, cork, nuts, mushrooms, resins, essential oils, and 
plant and animal parts for pharmaceutical products. Non-wood forest products 
have also attracted considerable global interest in recent years due to the 
increasing recognition of their contribution to environmental objectives, 
including the conservation of biological diversity (FAO 2009). 
 
Several reports and studies provide a general indication of the current and 
potential importance of NWFPs in the Asia-Pacific Region (Beer and 
McDermott 1989). The region is reported to be the richest in terms of product 
diversity and the volume and value of trade of NWFPs (Iqbal 1994) and every 
country has a long list of species, either used locally or traded in the local or 
international markets. There are nearly 1.000 plants yielding NWFPs in China 
(Kunshan 1994), 3,000 plants in India (Gupta 1994) and 700 species of 
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medicinal plants in Nepal (Khatri 1994). More than 1.000 medicinal plants have 
been reported from Peninsular Malaysia (Rao 1991). Of the 1.500 species of 
medicinal and aromatic plants in Pakistan, 300 are used in traditional medicine. 
In Korea 1.000 medicinal and aromatic plants have been reported (FAO 1993). 
Annual collection of beedi leaves from India is valued at US$ 200 million and 3 
million persons are estimated to be employed in collection and processing (Rao 
1994). 
 
A wide range of NWFPs is provided in Sudan. NWFPs are products of almost 76 
indigenous tree species including gums, bamboo, fruits, nuts, fibres, fodder, 
honey, flowers, medicinal herbs, silk, animal skin, ivory and others. Despite the 
great variety in the NWFPs, only a few are considered of commercial value. The 
most important NWFP is Gum Arabic mainly produced from Acacia senegal 
(hashab) but also from Acacia seyal (talh) trees. At present, almost all non-wood 
products are used in the raw (unprocessed) form (FAO 2003a).  
 
1.2 Problem statement 
The socio-economic dimensions of NWFPs collected from natural or plantation 
forests in Sudan are limitedly known. The range of NWFPs, the quantities 
collected, markets and income generation as well as site, distance, season of 
collection are not well understood. Gender issues related to collection and 
marketing of NWFPs and their contribution to household income are rarely 
addressed. Further existing and trend changes of resource base for producing 
NWFPs are not fully explored. Awareness and appreciation of the role of 
NWFPs on household economy are not well known. This represents gab of 
knowledge need to be filled  
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1.3 Objectives of research 
The main objective of the research is to investigate the role of non wood forest 
products on household economy in Sennar state. Specifically the study attempts: 
1. To identify, categorize and quantify non wood forest products and their 
values in Sennar State. 
2. To identify socio-economic and resource-based factors and analyze their 
relative importance on collection and marketing of NWFPs. 
3. To estimate the household income generated from marketing of various 
non wood forest products.    
 
1.4 Research Questions 
1. What are the main NWFPs prevailing at the study area and what are the 
main objectives of their collection? 
2.  What are the sources, common methods, times and intensity of collection 
of NWFPs? 
3. What are the main household social characteristics of concern with 
collection, perception and use of NWFPs? 
4. What is the magnitude of household income generated from marketing of 
NWFPs? 
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CHAPTER TWO 
LITERATURE REVIEW 
 
2.1 Introduction 
For most of the world's rural households, NWFPs provide essential food and 
nutrition, medicine, fodder, thatch and construction materials, mulch and non-
farm income. These products are particularly important in relieving the "hunger 
periods" in the agricultural cycle, and in smoothing out other seasonal 
fluctuations (FAO 1995a). Dealing in NWFPs can provide employment during 
slack periods of the agricultural cycle, and provide a buffer against risk and 
household emergencies. Poor households, in particular, depend on these products 
for their livelihood because they usually have more access to the forest than to 
other resources. For the same reason, greater dependence on open-access forests 
for lack of other options women usually rely more than men on NWFPs for 
household use and income. In many places, women are responsible for the 
household activities that involve forest-based foods and medicine, as well as fuel 
wood. In this respect NWFPs are particularly important to women, addressing 
their needs for food security and nutrition. In local, urban, national and 
international markets, forest foods and medicines contribute substantially to 
national economic growth (FAO 1995a). 
 
Forestry sector covers more than the large stretches of forests and includes other 
woodlands. NWFPs can be derived from lands managed under systems similar to 
forestry (village wood lots, farm forests, agro-forestry plots), and therefore, the 
forestry origin of the goods and services should be understood in the proper 
context and interpreted accordingly (FAO 1995b). 
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2.2 Definition 
The term non-wood forest product is a relatively new term used generally to 
mean forest products other than wood. From a legal point of view, forest 
products are defined in some countries as all those products found in or brought 
from a forest; and forest is any land classified as such under law. Under this 
definition, forest products other than wood would include soil, sand and stones 
(and also water in some cases) (FAO 1995b).  
 
One attempt at defining NWFPs reads as follows: ``NWFPs can be defined as all 
goods and services for commercial, industrial and subsistence use, other than 
wood, derived from forests and their biomass which can be sustainably 
extracted, i.e. extracted from a forest ecosystem in quantities and ways that do 
not alter its basic reproductive functions``(FAO 1992). By implication, this 
definition is concerned with products of plant origin, from natural forests. Also, 
the use to which the product is put, ways of sustainable extraction and basic 
reproductive functions are extraneous to product definition (FAO 1995b).  
 
The Expert Consultation on Non-Wood Forest Products for Asia and the Pacific, 
held in Bangkok, Thailand in November 1991, adopted a definition applicable to 
most countries of the region: “The term non-wood forest product implies all 
renewable and tangible products, other than timber, firewood and charcoal, 
derived from forests or any land under similar use as well as woody plants. Thus, 
the products like sand, stones, water, and eco-tourism will be excluded”. 
 
The Regional Expert Consultation on Non-Wood Forest Products for Africa, 
held in Arusha, Tanzania in October 1993, proposed a definition similar to the 
one for Asia, but specifically mentioned faunal products: “All vegetal and faunal 
products (other than wood) derived from forests and other wooded land and trees 
outside the forests; excluded are industrial round wood, wood used for energy, 
horticultural and livestock products”. 
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Including products from all trees outside forest irrespective of the type of land 
use may lead to some of the same problems explained earlier. Specific exclusion 
of industrial round wood only would imply the inclusion of non-industrial round 
wood used in rural construction, handicrafts, etc.  
 
Based on discussions at several levels of the different proposed definitions, a 
modified version for international use is suggested as follows, to be considered 
by the Consultation (FAO 1995b): "Non-wood forest products include all goods 
of biological origin, as well as services, derived from forest or any land under 
similar use, and exclude wood in all its forms.” 
 
This modified version takes the aspects discussed earlier into consideration. 
Only products of biological origin are included, as it is not rational to consider 
soil, sand, stones, water, etc., as forest products. Services such as gazing and 
camping facilities, wilderness trails, viewing and hunting of wild life, etc., as 
distinct from environmental influences, are included. Benefits such as watershed 
values, environmental conservation, and protection of biodiversity are forest 
influences to be considered separately, and mixing them with NWFPs appears 
inappropriate. Exclusion of wood in all its forms is meant to cover timber, poles, 
small wood, small-dimension wood materials, and wood fuel (including fuel 
wood and charcoal) (FAO 1995b).  
 
One working definition of NWFP for this study is "Non-wood forest products 
consist of goods of biological origin other than wood, derived from forests, other 
wooded land and trees outside forests." (FAO 1999) 
The term NWFPs differs from the commonly used non-timber forest product 
(NTFPs) in excluding all wood while NTFPs includes wood for uses other than 
for timber, although there are still many grey areas (FAO 2001). 
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2.3 Classification of NWFPs 
There is no international and globally accepted classification scheme specifically 
for NWFP. NWFP are classified by countries, as good as possible, through their 
existing national product classification systems. In general, statistical 
information on NWFP is not properly or regularly reported, and they hardly 
feature in national accounts as a separate entity. Some of the products on which 
information is available often get reported under other sectors: agriculture, 
horticulture, etc. Thus, what we get is a distorted picture of the NWFP sector. 
Figure 2.3.1 shows preliminary classification of forest and tree products 
according to FAO (1999). However, developing national or globally applicable 
classification systems for NWFP might not be feasible neither practical. What is 
needed is to improve the existing national product classification schemes by a 
more detailed reporting as to provide an identity and clarity on the diverse group 
of products obtained from wild crafting from forests with their production and 
trade figures. Careful compilation and aggregation of all these data will result in 
a more precise economic assessment of the contribution that NWFP make to the 
economy of a country (Vantomme 2001). 
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Figure 2.3.1 Preliminary classification of forest and tree products 
 Source: FAO (1999) 
 
The most widely used international product classification system is very 
appropriate for NWFP accounting. The Harmonized Commodity Description and 
Coding System generally referred to as "Harmonized System" or simply "HS" is 
a multipurpose international product nomenclature developed by the Customs 
Cooperation Council of the World Customs Organization (WCO). It comprises 
about 5,000 commodity groups; each identified by a six-digit code, arranged in a 
legal and logical structure and is supported by well-defined rules to achieve 
uniform classification. The system is used by more than 177 countries as a basis 
for their Customs tariffs and for the collection of international trade statistics. 
Over 98% of the merchandise in international trade is classified in terms of the 
HS. The HS has 21 sections, divided into two-digit groups or chapters, 1,241 
four-digit headings and 5,019 six-digit headings. All the headings relevant to 
NWFP are covered in HS, and some are further subdivided at the sixth digit 
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level. In addition, countries may add for their own national product 
classification, 2,3 or 4 more digits for further specification (Vantomme 2001). 
 
For example, in the HS classification; "Walnuts" are well defined up to the 
species level (Juglans regia) under 08.02.2 with a further specification of "In 
shell" (08.02.31) and "Shelled" (08.02.32). "Mushrooms" and "herbs" are 
unfortunately not as well defined. "Mushrooms" (dried, whole, cut or sliced and 
fresh or chilled) are classified under a single item: "Mushrooms and truffles" 
(07.12.30). However, many countries such as Japan, have added in their own 
national classification, additional digits to further specify species of mushrooms 
of importance to them (shitake). Also for the term "herbs" (12.11) further 
specifications at the country level would be needed to clarify entities from either 
cultivated sources or from wild gathering, as the HS foresees only 3 groups: 
1211.10: Liquorice roots; 1211.20: Ginseng roots; and 1211.90 "Others". 
However, several individual countries have added additional digits in their 
national accounts to further specify their production and trade statistics of 
medicinal plants (Vantomme 2001).  
 
Non-wood forest products can be harvested in their natural environments, could 
be produced from forest plantations or from trees outside zones. In the Sudan, 
there are 830 types of woody plants such as trees, shrubs and creeping plants. 
Among these types, there are 154 types classified as non-wood products. Ninety 
of them are considered to produce food stuffs, beverage and fodder whereas 67 
other types are considered as medicinal herbs and chemical products together 
with18 types as fibre sources and 19 types as raw materials for rural and 
handicraft Industries. There are 16 types that have their place in the Sudanese 
folklore especially the traditional medicine (Badi 1993). Despite this wide 
diversity, a very limited number of these products are considered to be of 
commercial value and used or marketed in their raw material form (Badi 1993). 
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2.4 Uses of NWFPs 
NWFPs are used in Sudan for a variety of purposes (Ezeldeen and Osman 1997). 
Some of the products are used as food (e.g. Dom -  Hyphaene thebaica, (Daleib) 
- Borassus aethiopum, Gudiem - Grewia tenax, Aradeib-Tamarindus indica, 
Gongleiz - Adansonia digitata, Laloub - Balanites aegyptiaca, Nabag- Ziziphus 
spp.), medicinal plants (e.g. Gongleiz, Aradeib, Gudeim), Garad- Acacia 
nilotica, Senamaeca - Cassia senna, Arak - Salvadora persica.), Fibers (e.g. Saaf 
- Borassus aethiopum.), Tannins (e.g. Garad- Acacia nilotica.), Dye stuffs (e.g. 
Henna- lawsonia inermis.), and bees wax. The important NWFPs on the local 
level are: Fodder (e.g. Ziziphus spp., Acacia spp.), edible oils (e.g. Sheabutter - 
Butyrospermum parki, Laloub -Balanites aegyptiaca.) and honey.  
 
NWFPs started to gain considerable importance in Sudan because of the 
following reasons (Sulieman and Eldoma 1994): NWFPs are developing good 
market value, the use of NWFPs as food is becoming more familiar, during the 
critical periods of droughts and famine some of the NWFPs were the only 
available food stuff, increased public awareness about the socio-cultural use of 
the NWFPs, and the exponential development in the use of NWFPs in many 
industries.  
Due to the above remarks, intensive utilization has taken place leading to a 
negative effect of the resource base. Most of the NWFPs mentioned are 
exploited from natural resources (e.g. food and fodder products). Only henna 
(Lawsonia inermis) is cultivated. Acacia spp. besides growing in natural stands 
have been widely planted (Ezeldeen and Osman 1997) (Annex a)  
The NWFPs are collected by men, women and children during the harvesting 
season from natural forests in remote areas and nearby stands. The destination of 
the NWFPs (Doam, Saaf, Loban, Garad, Gunglaize, Aradeib, Senameca, and 
Henna) is internal markets. NWFPs for export are Gum Arabic, Aradeib, Gum 
loban, Gunglaize, Henna, and Senamaeca. Trends of utilization are highly 
increased from 1988-1998 due to fair rainy seasons (Ezeldeen and Osman 1997). 
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2.5 Production 
Production is understood as a physical process carried out by institutional units 
that use labour and assets to transform inputs of goods and services into outputs 
of other goods and services. The outputs of goods and services are products. The 
institutions entering into production-related transactions are financial 
corporations, non-financial corporations, government units, non-profit 
institutions serving households and households (Chandrasekharan 1993b). Most 
processing of non-wood products for local use, whether herbal medicine or straw 
basket, is done in very small family units, employing persons without any 
training; often working on part-time basis they are low-return activities. Their 
survivability is low, as they tend to be abandoned as wages rise and alternative 
opportunities grow. Those products of comparatively bigger establishments 
carrying out primary processing for export, such as the case of Gum Arabic, 
undergo further processing in developed countries (Chandrasekharan 1993a).  
 
 The defined boundary of production determines the amount of value added 
included in GDP. Often, production boundary problems arise due to the 
difficulty in recognizing/recording certain increase in value as resulting from 
production, e.g. natural growth increment of wild, uncultivated forests, which 
involves no direct input. A purely natural process, without any human 
involvement and direction is not considered as production in the economic sense. 
Production of services for final consumption within the same household is also 
outside the production boundary (Chandrasekharan 1993b).  
 
The NWFPs are collected by men, women and children as the main beneficiaries 
of the products. To these people and to other target groups like wholesalers, 
retailers and government officials in the FNC or Custom Department, Ministry 
of Commerce and Industry, the NWFPs gain importance. The main opportunities 
for development of NWFPs come through their potential for income generation 
from the collection, transformation and production of such forest products as 
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gum Arabic, fruits, nuts, fibre, and grass for thatching. Dom palm leaves for 
weaving and medicinal and cosmetic products are additional benefits that have to 
be considered in designing programs with the aim of developing and improving 
the local knowledge and skills (Luukkanen et al. 2006). 
The major issue at stake is that the commercialisation of most highly valued 
NWFPs has been identified to cause major impacts on the sustainability of raw 
material production. One reason suggests that the benefits of processing and 
marketing NWFPs are small at the level of local producers. This hinders the 
ability of local producers to financially support sustainable production. 
Moreover, such poor local revenue capture can neither lead to an improvement 
in their income and livelihoods nor to the accumulation of capital for investment 
in the development of such products. Therefore, much of the revenue is earned at 
the processing end, usually located outside the raw material production areas 
(GAIA/GRAIN 2000, Wynberg 2004, CARPE 2001). 
2.5.1 Gum Arabic production in Sudan 
In modern times, recorded Gum arabic production during the 1950s averaged 
just over 40 000 tonnes/year. Since then, there have been fluctuations in 
production. Five year annual averages for the period 1960 – 94 are given in 
Table 2.5.1.1 (Abdel Nour 1997). There is a drastic drop in production (more 
than half) in the last decade compared to that in the 1960s (when it averaged 
over 84.000 tonnes/year).  
 
Table: 2.5.1.1 Gum Arabic production in Sudan. (5- year annual averages), 1960–94 (tonnes). 
   1960 - 64 65 -69 70 - 74 75 - 79 80 - 84 85 - 89 90 – 94 
Annual Average 46550 50576 35073 37408 31079 23721 18358 
Gum hashab 44299 
(95%) 
47434 
(94%) 
30910 
(88%) 
36026 
(96%) 
26721 
(86%) 
19777 
(83%) 
15038 
(82%) 
Gum talha 2251 
(5%) 
3142 
(6%) 
4163 
(12%) 
1382 
(4%) 
4358 
(14%) 
3944 
(17%) 
3320 
(18%) 
Source: (Lintu 1995) 
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2.6 Importance of NWFPs 
NWFPs are important to three main groups (FAO 1995): First, rural populations 
(the largest group) who have traditionally used these items for livelihood and 
social and cultural purposes; second, urban consumers (a smaller group, but 
growing faster) who purchase these items; and third, traders and product 
processors whose numbers in the NWFP sector increase as urban markets for 
these products grow. 
From a positive perspective, NWFPs can be viewed as a safety net. They are a 
source of emergency sustenance in times of hardship – when crops fail, when 
economic crises hit, in times of conflict or war, or when floods wash away 
homes. NWFPs tend to be seasonal or to fill gaps, and are sometimes a form of 
savings, but are rarely the primary source of household income (Byron and 
Arnold 1999), although there are important exceptions. 
 
Non wood forest products are important and are a significant part of the 
economy of many countries especially in sub-Saharan Africa, providing an 
effective incentive to conserve ecosystems through involvement of local people 
in conservation outside of protected areas. Though in national economies and 
resource accounting, it is an acknowledged fact that rural people have relied on 
NWFP for centuries yet little  is known about the extent of use, availability and 
sustainability of the products (Godoy and Bawa 1993).  
 
A recent FAO study identified 116 items of NWFP as commercially important, 
including 26 essential oils, and considering the group of medicinal plants as one 
item. Available information suggests that 500 to 600 different medicinal plants 
enter international trade. Compared to other regions, Africa's share in the 
international trade is low. Some of the important export items are gum arabic, 
medicinal plants and extracts, spices, food colorants, honey and animal products. 
Additionally exports of some unique items, such as cage birds and butterflies 
from some countries take place occasionally (Chandrasekharan 1993a). 
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2.7 NWFPs for poverty alleviation 
NWFPs can also be a poverty trap. Rural people rely on NWFPs because they 
are poor, but it is also possible that they are poor because they rely on NWFPs as 
economic activities for which remuneration is low. Some characteristics of the 
forest environment and the NWFP economy make it difficult or impossible for 
those who depend on them to rise out of poverty. Natural forests are often 
inferior production environments with little infrastructure, high transport costs 
because of remoteness, few buyers and exploitive marketing chains. The net 
benefits of NWFPs are often too low to justify articulating property rights, and 
as a result there is limited incentive to invest and increase yields. In the few 
cases where NWFPs have high value, the poor are often excluded from access 
(Dove 1993). Furthermore, a sustained increase in the demand for NWFPs can 
lead to the collapse of the resource base, intensive production on plantations 
outside forests or the production of synthetics that are more competitive than 
NWFPs (Homma 1992). 
  
2.8 Marketing value and marketing margins of NWFPs 
The basic business processes that relate to the economics of NWFPs are 
production and marketing. While production deals with the provision of the 
products, marketing consists of the activities by which the products flow from 
the producer to the ultimate consumer. Processing is considered as an appendage 
of marketing because it converts the resource into marketable products. 
Processing and marketing together form the tools with which the raw materials 
are converted to appropriate products to meet market requirements. They create 
some of the uses of time, place and form: packaging, advertising, transportation, 
sorting and stock piling (Julius and Ndoye 2004). 
 Marketing isbasically a technology that is at the disposal of producers to 
identify market opportunities in the form of market needs and wants, analyze 
competition, and develop appropriate approaches to reach the markets and to 
make profit. It uses a mixture of basic factors comprising products, channels of 
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distribution, promotion and price by which it satisfies the needs and wants of the 
customers in the markets. Marketing operates in an environment that is created 
by economic, social, cultural, technological, political, regulatory, legal, 
institutional and infrastructural factors, all of which are beyond the control of the 
individual operators doing marketing (Lintu 1995). 
NWFPs provide a livelihood support system for forest communities in terms of 
food, medicines, income and employment. However, most forest communities 
remain poor, struggling to make a living rather than improving their status. This 
trend raises concern whether NWFPs constitute a “poverty trap”, a safety net or a 
real resource for rural development and poverty alleviation. The answer is not 
straightforward because the NWFP sector is influenced by several factors, 
including the varying nature of the products, and a number of economic, 
institutional, political and technological factors that are not easily discernible 
(Julius et al. 2009). 
On the economic side, markets are usually fragmented and dispersed, knowledge 
and information systems are often poorly developed and financial opportunities 
for investment often limited. The dispersed markets imply many suppliers that 
are poorly informed on market prices of products, or, where informed, have poor 
access to these markets due to poor infrastructures and high costs of 
transportation. In the light of these shortcomings, a three-tier market structure 
often evolves for different NWFPs with varying characteristics and pitfalls that 
are worth mentioning. These include: marketing by individual local producers, 
marketing through middlemen and marketing by village/community groups or 
associations (Pswarayi-Riddihough and Jones 1995). 
 
The lack of market information keeps local producers of NWFPs in weaker 
positions as compared to traders. A more transparent marketing chain would 
enable the local producers to be aware of price information from key points in 
the marketing chain including what the products fetch in foreign markets. This 
would give local producers a stronger bargaining power with the traders. Apart 
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from a transparent flow of information on markets, a thorough understanding of 
the resource base would enable both government and industry to plan and invest 
in NWFPs. Sound knowledge is, for example, required on the sources and 
various uses of NWFPs, their economic and social importance, and the volumes 
and values traded locally, nationally or exported. Therefore, keeping good 
statistics in each country on all aspects of NWFPs is crucial (De Silva and Atal 
1995). 
Producers of NWFPs include the gatherers who collect the products from the 
forests. They also comprise those primary-level processors who buy the basic 
raw materials from the gatherers and convert them into primary products. 
Producers are also those that convert the semi-processed primary products to 
value-added, semi-finished products or to final consumer products at the 
successive stages of processing and marketing (De Silva and Atal 1995).  
  
Local producers marketing their products individually represent weak 
competition with meager resources. This limits the bargaining power in the 
market, which is further weakened by a poor financial position and inability to 
keep up with rapid changes in market conditions. The small size of their sales 
makes it difficult for them to sell to companies interested in bulk purchases and 
steady supplies. Individual local producers are generally unaware of the most 
profitable markets for their produce, and such ignorance is compounded by 
inadequate information on market conditions and prices. For example, in 
Cameroon, a harvester of Prunus africana earn an average of US$ 0.4 kg-1 but 
this price could increase to US$ 1-2 kg-1 if the middleman is cut off the market 
chain (Ndam and Tonye 2004). In Namibia, harvesters of devil’s claw 
(Harpogophytum spp.) receive US$ 0.50 kg-1, middlemen US$ 1.8 kg-1 and 
exporters' US$ 3.2 kg-1 achieving a fair and sustainable trade in devil’s claw. In 
contrast, rattan producers in the Yaounde region who sell their products directly 
in the city of Yaounde get 75% of retail price (Defo 2004).  
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Due to the diversity of NWFPs and their beneficiaries, the markets for NWFPs 
are segmented into local, national/urban, regional and international, with varying 
characteristics and potentials for poverty alleviation. For example, local markets 
for NWFPs are usually small in size but with diverse products and the benefits 
go directly to the local households involved. The number of people involved are 
usually numerous and widely disperse in various loca1ities, often poorly 
organized and generally use simple tools in processing their products. The 
gathering and processing of locally traded products are generally seasonal in 
nature and labour intensive. The process of exchange takes place in village 
markets between the gatherers/producers and final consumers. Most of the 
products traded are consumer goods, i.e. they are not processed further by any 
industrial activity. The quantification of the local trade is extremely difficult due 
to its sporadic nature and because only a part of it is monetary-based (Lintu 
1995). 
There are national markets that support trade of NWFPs in specific countries. 
National/urban markets are triggered by customary food habits and local 
traditions transferred from rural areas to urban centers or from one part of the 
country to another as people travel and resettle. In particular, the increasing 
number and income level of city dwellers make these markets expand and 
require particular marketing approaches, as people who have moved to cities 
often maintain their cultural habits. Significant opportunities could be identified 
through appropriate market and marketing studies (Julius and Ndoye 2004). 
The international trade in NWFPs is composed of imports and exports of many 
products at different stages of processing. Some of these are unprocessed goods 
from the forest while others have undergone processing to a lesser or larger 
degree. Many of the products are often traded in rather small quantities 
compared to other commodities. Most NWFPs from Africa that enter the 
international trade are often raw materials for further processing in the countries 
of destination. There are also a number of value-added goods based on NWFPs 
that are internationally traded. The market size, growth and its specific 
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requirements are determined by factors far away from the supplying countries. 
The reliable availability of marketing information is a key factor for successful 
marketing in export markets (Julius and Ndoye 2004). 
 
Some NWFPs are eaten raw; some go through simple processing steps while 
others go through sophisticated processing before reaching the end user. The 
objective of processing NWFPs may be to extend shelf life, for value adding 
and/or for better hygiene (De Silva and Atal 1995). Processing provides the 
physical characteristics of the goods while marketing adds to it all the necessary 
services and other immaterial features to make it a complete product for 
satisfying the values sought in the market (Lintu 1995). 
 
2.9 Contribution of NWFPs to household income and employment 
The socio-economic impacts of NWFPs operations are enormous and range from 
local, national, regional to international levels. At the local level, many examples 
can be cited. The harvesters of Prunus africana bark in the Mt Cameroon area 
get about 70% of their annual cash income from the activity (Ndam and Tonye 
2004). In Southern Cameroon, (Fondom and Titi Manga 2000) found an average 
annual household income of US$ 2630 from the sale of Gnetum africanum, a 
leafy vegetable. Villagers adjoining the Campo Ma’an National Park in 
Cameroon earn a monthly income of US$ 45 for collectors of oil palm and 
raphia wine, US$ 20 for processors of odontol, US$ 60 for manufacturers of 
rattan chairs and US$ 45 for collectors of bush mango per household per season 
(Sonne 2001). The local markets of NWFPs in the humid forest zone of 
Cameroon were estimated at US$ 1.6 million during the first six months of 1996 
(Eyebe et al. 1999). 
 The commercial value of njansang kernels (Ricinodendron heudelotii) in a 
single market, New-Bell, Douala in Cameroon was estimated at US$ 248.700 in 
1998 and US$ 464.235 in 1999 (Ngono and Ndoye 2004). In Ghana, major 
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harvesters of rattan, who generally carry out their activities during the low 
farming periods, are earning up to US$ 350 per year while the major urban 
processors may earn an annual income of US$ 800 (Adu-Anning 2004).  
 
In Équateur Province of the Democratic Republic of the Congo, charcoal, palm 
wine and edible leaves of Gnetum spp. are the NWFPs that provide the highest 
profit to traders, averaging US$ 216, 166 and 131 per month, respectively. These 
profits are higher than the average wage of secondary school teachers (US$ 50 to 
$ 70). In the same province, households selling six NWFPs (Maranthaceae 
leaves, caterpillars, mushrooms, charcoal, Gnetum spp., palm wine) obtained, on 
average, a monthly revenue of US$ 84, comparable to that of a civil servant 
(US$ 80) (Ndoye et al. 2007). In Bandundu Province, traders in these same 
products gained a profit of US$ 40 per month. Traders from Bandundu exporting 
leaves of Gnetum spp. to Kinshasa gained an average monthly income of US$ 
270, which is higher than that of a medical doctor (US$ 190 to $ 250) (Ndoye et 
al. 2007). 
 
Rural women are particularly involved in gathering and processing NWFPs and 
are likely to be the main beneficiaries or losers from forest resource management 
interventions in Central Africa that may affect free access to the forests (Ndoye 
et al. 1997). In Cameroon, for example, women represent 51 percent of the 
population, but more than 70 percent of them live in rural areas and exploit 
natural resources to meet the livelihood needs of their families. More than 94 
percent of 1 100 NWFP traders surveyed in rural and urban markets in 
Cameroon were women (Ndoye et al. 1997). In the Democratic Republic of the 
Congo, more women than men were observed to participate in the bush meat 
trade (Tshombe et al. 2000) and represented 80 percent of bush meat traders in 
Kinshasa markets (Ndona 2004).   
In addition to the direct contribution to the forest and household revenues of 
African countries, NWFPs also make great contributions to income through 
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employment. For instance, some 450,000 traditional healers that make use of 
medicinal plants are found in the Southern African Development Community 
(SADC) region. In Namibia, some 15000 people are involved in the trade of 
Devil’s Claws (Le Breton 2001). 
 
Moreover, the economic potentials of some NWFPs for local income generation 
and poverty reduction are currently higher than from traditionally known cash 
crops such as cocoa and coffee in Africa. For example, the average prices of a 
kilogram of Irvingia spp. and  Ricinodendron heudelotii in the humid forest zone 
of Cameroon were estimated to be more than twice the average price of the same 
quantity of cocoa beans between 1996 and 1999 (Ndoye and Tieguhong 2004). 
Also in the humid forest zone of Cameroon, the average monthly income to 
harvesters of edible palm weevil larvae is about US$ 71 and US$ 50 to retailers 
of roasted larvae sold as snacks along roadsides or in bars. Such income is 
significantly higher than that obtained by unskilled workers in town or by the 
producers of cocoa (US$ 28) or coffee (US$ 50) (Dounias 2004)   
Another example can be taken from the Chivi district of Zimbabwe, where 37% 
of rural household cash income comes from NWFPs, while only 13% comes 
from arable and pastoral agriculture (Le Breton 2001). Small-scale forest-based 
enterprises in Zimbabwe, which mostly are based on NWFPs, employed 237,000 
people in 1991, compared to 16,000 employed in conventional forestry and 
forest industries for the same year (Arnold et al. 1994). 
About 150 NWFPs are used in Sudan (Badi 1993).The total national value of 
trade amounts to 386.025.068 SD, of which the fruit of Tamarindus indica 
(Aradeib) scores the highest trade value 135.864.000 SD and the fruit of Acacia 
nilotica (Garad) the lowest 1.464.780 SD (Sulieman and Eldoma 1994). At least 
six NWFP are exported from Sudan: Gum Arabic (Acacia senegal), Gum loban 
(Boswellia papyrifera, Commiphora sp.), as well as the fruits of Aradeib 
(Tamarindus indica), Gunglaize (Adansonia digitata), the leaves of Senna 
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(Cassia senna) and Henna (Lawsonia inermis). The total value of foreign trade 
amounts to US$ 6.929.587 (Sulieman and Eldoma 1994). 
2.10 Contribution of NWFPs to national economy 
Many examples exist to show the importance of NWFPs to national economies. 
In Sudan, over 13 % of the foreign exchange earned is generated from the Gum 
Arabic trade alone. The forest sectors of the Republic of Benin, Mauritius and 
Senegal, respectively, make 56.7%, 65.4% and 15.7% of their forest revenues 
from NWFPs (Tieguhong 2003). Medicinal plants contribute over 57% to the 
forest revenue of Madagascar (Walter 2001). In South Africa, the annual 
informal trade of medicinal plants is worth US$ 35 million to the primary 
producers while secondary users such as traditional healers generate some US$ 
280 million from the resale of these materials (Cole 2003). Secondary trade in 
Devil’s Claws generates some US$ 7-10 million in Namibia (Le Breton 2001). 
 
Research in Cameroon has shown that NWFPs are of great economic importance 
to rural households, traders and the national economy (Ndoye and Tieguhong 
2004; Tieguhong and Ndoye 2006). Between 1999 and 2003, the regeneration 
tax owed to the Cameroon Government by NWFP licensees was alone worth 
over 350 million CFA francs (US$ 700 000) and this figure does not take into 
account other taxes, e.g. on exports and on NWFP processing industries (Betti 
2004). The annual market value of D. edulis fruits in Cameroon was estimated at 
over US$7 million (Awono et al. 2002).  
 
2.11 Contribution of NWFPs to regional economy 
On a regional scale, the bush mango (Irvingia spp.) trade to Gabon, Equitorial 
Guinea, Nigeria and the Central African Repblic was valued at US$ 260.000 in 
1997 (Ngono and Ndoye 2004). In the SADC (South African Development 
Community), regional trade in medicinal plants is worth over US$ 700 million. 
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More recent estimates put this value at US$ 1 billion, which is far and above the 
regional income from, say, tobacco (Le Breton 2001). 
2.12 Contribution of NWFPs to global economy 
The markets for NWFPs also have an important global economic dimension. For 
example, the global market for medicinal plants is said to be increasing, with a 
1996 estimate valued at over US$ 14 billion. The global retail value of Prunus 
africana products alone is estimated at about US$ 220 million per annum (Ndam 
2004). The international market value of NWFPs in Cameroon is also 
significant. For example, export value for 206 tonnes of Dacryodes edulis (an 
edible fruit rich in fats and oils) to France and Belgium in 1999 amounted to 
US$ 1.7 million. 
Similar estimates are not available for most countries and products in Africa, and 
even where available, they do not account for values exchanged and traded at the 
local levels or values of NWFPs consumed by households. 
 It seems evident, therefore, that there is some gross underestimation of the 
values of NWFPs to local, national, regional and international economies. In 
general, products sold at frontier markets (specializing in a few NWFPs for 
neighbouring countries) enjoy a higher net profit margin as a percentage of the 
value of sales than the same products sold in local or urban, non-export markets 
(Ndoye et al. 1997). 
Sudan is the world’s largest producer of gum Arabic. It produces mostly (Acacia 
Senegal) hashab gum, principally in the traditional rainfed areas of western and 
central Sudan. The supplementary revenues generated by gum Arabic are crucial 
to the livelihoods of up to 6 million people in Sudan who live in traditional rain 
fed farming areas, where the incidence of rural poverty is in the range of 65 to 90 
percent (Couteaudier 2007). Most the gum Arabic produced in Sudan is 
exported. Sudan has always been the largest world producer and exporter of 
gum. From the 50’s to the early 90’s, Sudanese gum accounted for 80 percent of 
the global gum trade. Sudan’s gum exports declined from 50.0 tons per annum in 
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the 1950’s and 1960’s, to around 25.0 tons in the late 1980’s. Since then, 
Sudanese exports have been at an average of 25.0 tons. World exports of gum 
gradually fell from over 60.0 tons in the mid 1960’s/early 1970’s to around 30.0 
tons in the 1980’s to mid 1990’s (Table 2.12.1). They then rose from 30.0 tons in 
the mid-90s to 50.0 tons in 2000 and have remained fairly stable since then 
(Couteaudier 2007).  
Table 2.12.1 Sudanese export quantities and value of Gum Arabic - tons (1979-1997)   
Year Hashab Talha Total Value in SDD 
1979 41531 1135 42666 50995839 
1980 32221 1080 33301 42606822 
1981 33554 1999 35553 49073248 
1982 28534 1700 30234 43175158 
1983 37840 3408 41248 57690063 
1984 29603 3632 33235 45389076 
1985 12618 14210 26828 36784204 
1986 16482 2235 18717 48727158 
1987 16099 1645 17744 78791426 
1988 16672 1931 18603 55713290 
1989 17385 1967 19352 46786994 
1990 22960 3952 26912 54594740 
1991 21543 3425 24968 50818664 
1992 8198 5870 14068 23496654 
1993 9925 5805 15730 40039583 
1994 18359 4396 22755 78089121 
1995 11564 5283 16847 49933967 
1996 8388 5334 13722 24671381 
1997 15576 6972 22548 26143375 
Source: Gum Arabic Company - Khartoum  
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Table 2.12.2 Sudanese export quantities and value of Gum Arabic (2003-2011)  
Year Quantity (ton) Value (US$) 
2003 36164 35416 
2004 27272 60598 
2005 29219 107156 
2006 20618 50172 
2007 30875 51873 
2008 34213 60609 
2009 23709 3371 
2010 18202 23782 
2011 54525 76441 
Source: Ministry of Foreign Trade 2012 
2.13 The contribution of the forest sector to gross domestic product (GDP) 
Gross Domestic Product (GDP) is the total market value of all final goods 
and services recently produced in the national economy within a time period
(usually one year). There are numerous approaches of measuring the GDP, i.e. a 
summation of all the values of the goods and services at current prices excluding 
the value of intermediate goods in the production process (Sudan bank 2003).  
 
The contribution of the forest sector to GDP tends to be a small fraction in most 
developing countries. It should be noted, however, that the value-added figure 
for the forest sector significantly underestimates the total, in as much as a large 
share of forest products are not registered because they are used for subsistence 
and trade on local markets. Moreover, low GDP contributions can also reflect 
the simple fact that in many cases forest products are not scarce and are therefore 
cheap (Simpson 1999).  
 
The contribution of the forestry sector to the Sudanese GDP is a matter of 
controversy between the forest and economic authorities. Whereas forestry 
studies put it at more than 10% , the figures published by the Ministry of Finance 
lump it together with fisheries and put it as 2.99% (1988/89), 3.03% (1989/90), 
2.73 (1992/93) and 3.0% in 1998 (FAO 2003).   
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2.14 State domestic products at current and constant prices  
Keynes defined national income as follows: "National Income is the money 
value of all goods and services produced in a country during a year". The 
estimates of State Domestic Products (SDP) at current prices are obtained by 
evaluating the product at prices prevailing during the accounting year. The 
estimates of SDP at current prices do not reveal actual economic growth as they 
contain the combined effect of changes in the volume of goods and services and 
changes in the prices. The effect of changes in the prices is eliminated by 
evaluating the goods and services at the prices prevailing at certain fixed period 
known as base year. The estimates, thus, obtained are known as State Domestic 
Product (SDP) at constant prices.  
2.15 Calculation of State Domestic Product  
The economy is divided into a number of sectors for the purpose of calculation 
of SDP. These sectors are further classified in broad sectors as under:-  
I. Primary  1. Agriculture  
                 2. Forestry  
                 3. Fishing  
                 4. Mining & Quarrying  
II. Secondary 5. Manufacturing  
                      5.1 Registered  
                      5.2 Un-registered  
                      6. Construction  
                      7. Electricity, Gas and Water Supply  
  III Tertiary    8. Trade, Hotel and Restaurants  
                      9. Transport, Storage and Communication  
                     10. Banking and Insurance  
                     11. Real Estate, Ownership of Dwellings, Legal & Business 
Services  
                    12. Public Administration  
                    13. Other Services. 
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Theoretically, SDP can be measured by any one of three alternative approaches 
viz. production, income and expenditure approach. Depending upon the 
availability of data, different approaches are used to measure SDP of different 
sectors.  
(i) Production approach is followed in respect of Agriculture including Animal 
Husbandry, Forestry and Logging, Fishing, Mining and Quarrying & Registered 
Manufacturing.  
(ii) Income approach is followed in respect of Un-registered Manufacturing, 
Transport, Storage and Communication, Real Estate, Ownership of Dwellings, 
Legal & Business Services, Trade, Hotel and Restaurants, Public Administration 
and Defense, Electricity, Water Supply and Other Services.  
(iii) Expenditure approach is followed in respect of Construction Sector only.  
 
2.16 Constraints to the development of NWFPs 
Development of NWFPs is challenged with several factors: 
1- There is a lack of processing and storage technology and facilities; quality 
standards of products are often poor.  
2- Most traditional NWFP activities are labour intensive and cheap, so they tend 
to be inversely related to general economic development. They tend to become 
early casualties in the process of economic development, and succumb to 
competition, unless measures are taken to improve them to the new needs and 
situations.  
3- NWFP being mostly of local/rural importance, small in scale, associated with 
traditional uses and low in technology, there is often a policy bias against them - 
considering them as difficult to develop or unimportant.  
4- There is serious lack of research and technology development related to 
NWFP.  
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5- Information is scarce on all aspects of NWFP. These products are not 
adequately treated (or not treated at all) in official statistics and surveys.  
6- There is general absence of inventory of NWFP, and their planning often 
lacks scientific basis. The extent of variation in the nature, quality, 
characteristics and uses of the products compounds the problem. Products which 
do not contribute significantly to the national economy tend to get less attention 
(Chandrasekharan 1993). 
7- Lack of a clear marketing policy for the NWFPs can be considered as a major 
constraint (Luukkanen  et al 2006).                      
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CHAPTER THREE 
STUDY AREA 
 
3.1 Location  
Sennar State lies between latitudes 11° 45´ N and 14° 03´ N and longitudes 32° 
28´ E and 35° 43´ E. The area of the state is 4.076 million hectares. It is situated 
in central Sudan and shares borders with Gezira State from North, Blue Nile 
State at the southern and eastern part, Gadarif State and Ethiopia country from 
the east and from the west the White Nile State (figure 3.1.1). The capital of 
Sennar State is Singa town. 
This location of Sennar opens the doors for the movement of the forest products 
between these states and others. Sennar has many types of forest sites (Gerf, 
Maya, Dahara and Karab) giving many types of forest products. For this and 
some other logistical reasons the selection of Sennar State as a study area was 
made.  
 
3.2 Administrative structure 
Based on geographical, ecological and ethnic variables, the area is divided into 
seven localities (Daly and Mazmom, Sennar, Eastern Sennar, Singa, Elsoki, Abu 
hojar and Eldinder). Singa, Elsoki and Abu hojar localities represent the study 
area (figure 3.1.1). There are twenty one administrative units, three in each 
locality (Sennar Town Administrative Unit – Personal Communication 2010). 
The forest resources in the state are administratively divided into five forest 
circles and consist of riparian and dry land forests, both natural and plantation 
(table 3.4.2) 
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3.3 Population 
According to 2008 census the total population of the state is 1.285.058 capita 
with an annual growth rate of 3.68% (CBS 2009). Most of the people are 
concentrated in big towns along the banks of the Blue Nile and Dinder Rivers, 
while others are concentrated in agricultural production areas of the state and 
areas of mechanized farming. 
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Figure3.1.1 Location of Sennar State 
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3.4 Vegetative cover 
The area is classified as semi-arid zone with short grass savanna (Harrison and 
Jackson 1958). The riverine forest reserves are distributed along each bank of the 
Blue Nile and its tributaries Dinder and Elrahad seasonal streams. The riverine 
forests are dominated by Acacia nilotica, planted on the flooded part of the flood 
basins. However, due to the variations in the topographical features (Gerf, Maya, 
Karab and Dahara) of the basins, particularly along the Blue Nile, other 
commercial indigenous and exotic tree species such as: Eucalyptus species, 
Khaya senegalensis, Tectona grandis, Dalbergia sisso and Oxytenanthera 
abyssinica constitute the most important tree species grown in the Gerf sites of 
the riverine forest reserves along the Blue Nile (FNC 1998). 
The natural forest reserves, locally called Dahara forests, are the dominant type 
of forest reserves in the study area. These forests are dominated by Acacia seyal, 
Acacia Senegal, Zizyphus spina-christi, Balanites aegyptiaca and Acacia nubica. 
Acacia senegal is managed for the production of Gum Arabic for a rotation of 
maximum twenty years. Acacia seyal (talh) in Sudan is considered as a very 
important tree species for producing good quality fuel wood and charcoal. A 
rotation of 20 years is followed for the production of maximum wood volume. 
Sennar State is rich in forest resources. The area of the forest reserves is 0.508 
hectares in addition to the area of Dinder natural reserve which is 1.029 hectares 
(tables 3.4.1 and 3.4.2). The vegetative cover represents about 34% of the state 
area (FNC 2009). 
 
Table 3.4.1 Type, number and area of forest reserves at Sennar State 
The type No Area/ha 
 
Central forest 181 2511067 
State forest 69 243744 
Community and Private Forests 131 149524 
Total 381 5077025 
Source: (FNC 2009) 
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Table 3.4.2 Distribution of forest reserves at Sennar State 
Circle The type No of forests Area/ha 
 Dahara Riverine 
Sennar 11 64 75 58.571 
 
Singa 1 25 19 16.571 
 
Elsoki 29 16 45 35.169 
 
Dinder 14 50 64 23.174 
 
Wad Elnil 2 4 6 1143.313 
 
Total 69 181 250 49275032 
 
Source: (FNC 2010) 
3.5 Climate 
Sennar state falls within the savanna region characterized by short rainy season 
and a longer dry period (Harrison and Jackson 1958). As the area lies within 
very narrow geographical limits, its climate is rather uniform. The annual rainfall 
variability at both ends of the area is less than 10% of the average annual rainfall 
of the area, falling within a range of 550-620mm per annum (Jackson 1958). The 
rainy season starts in June and ends in October with a savanna type of 
distribution having its peak in August. Occasional light showers fall in May. The 
period from November-February is characterized by cold dry weather and hot 
dry weather from March to June (Booth 1949; Jackson 1959). 
During the rainy season the prevailing winds are from the south west and during 
the dry season from the north east. The mean daily maximum temperature is 
lowest in January (about 30°c day temperature) and highest in May (about 41°c 
day temperature). Average temperature is 40°c during summer and 35°c during 
winter (table 3.5.2). The relative humidity varies between 75-80%. 
The northern part of the state is within the poor savanna with an average rainfall 
that ranges between 300mm-600mm, while the southern part lies within the rich 
savanna, where the rain fall reaches up to 800mm (Singa 1994).  
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Table 3.5.1 Monthly rainfall (mm) in Sennar State in different years 
 2006 2007 2008 2009 2010 
January 0.0 0.0 0.0 0.0 0.0 
February 0.0 0.0 0.0 0.0 0.0 
March 0.0 0.0 0.0 0.0 0.0 
April 0.0 12.8 24.9 1.4 0.0 
May 12.5 0.0 18.7 11.2 21.6 
June 12.0 115.8 35.2 26.1 72.2 
July 59.9 286.6 28.5 198.8 148.4 
August 116.6 266.6 108.3 35.9 144.4 
September 125.5 87.0 86.0 23.2 54.7 
October 45.7 17.9 4.7 12.8 20.8 
November 0.0 0.0 0.0 0.0 TR 
December 0.0 0.0 0.0 0.0 0.0 
Total 372.2 786.7 306.3 309.4 462.1 
Source: (Sudan Metrological Authority 2011) 
 
Table 3.5.2 Minimum, maximum temperature, and relative humidity at Sennar State for the last 
ten years: 
Year Minimum 
Temperature 
Maximum 
Temperature 
Relative 
Humidity 
2000 19.5 34.2 67% 
2001 20.7 35.5 65% 
2002 19.8 35.9 49% 
2003 20.3 37.8 50% 
2004 20.3 37.3 47% 
2005 20.7 37.7 49% 
2006 20.1 36.9 50% 
2007 20.0 36.4 53% 
2008 20.2 36.6 53% 
2009 20.5 37.5 53% 
Source: Sennar Agricultural Research Station (2010) 
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3.6 Soil and topography 
The state lies within the central clay plain. It consists mainly of extended flat 
plains with a gentle slope from mountainous areas toward the north. There are 
some scattered mountains in the state i.e Moya, Sagadi, Kardos, Abougroud, 
Tozi, Bozi, Dali and Mazmom. 
 
According to FAO (1974), Soil Analysis Department classified the Blue Nile 
State soils according to the geographical sites from north to south into different 
soil types, the most important of which are loamy, silty clay soil and heavy 
cracking clay soils. The soil types in Sennar State are not different from the 
above soil types. Soils affect the distribution and growth of tree species in the 
area.  
 
The soil of the flood basin of the Blue Nile exhibits some variations from that of 
the clay plain, therefore the soil may be classified into three major soil groups 
related to the basin topographic classes. The soil of the "Maya” is typical dark 
cracking clays. The “Karab slopes³ are characterized by a higher content of sand 
gravel exposed as a result of erosion. The “Gerf slopes” on the other hand have 
deep, permeable silt deposits known to be the most fertile type of soils (Bunting 
and Lea 1962, Foggie 1968, Elsiddig, 1980). The little variability is expected as 
an influence of natural features like rivers, mountains, water streams (khores), 
and closeness to cultivated areas. 
 
3.7 Economic activities 
The economy of Sennar State is predominately dependent on agricultural 
production. Main crops are Sorghum bicolor dura, sesamum indica sesame, 
Gossypium hirsutum cotton, Helianthus annuus sunflower, Arachis hypogeal 
groundnuts and horticultural products. There is an expansion in the agricultural 
activities in the state as indicated by the regional Ministry of Agriculture in the 
state, where the cultivable land is about 2.521 million hectares. The 2.311 
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million hectares used for rain fed agriculture and 0.210 million hectares are 
irrigated agriculture (Regional Ministry of Agriculture 2001). Animal production 
plays an important role in the economy of the household in the area. The main 
types of livestock are sheep, cows, goats, and camels. Livestock raising ranks as 
second job and about 40% of people are nomads. Natural grasses are the main 
source of pasture for livestock. There are other activities like employment of the 
manufactured handicrafts and trading and employment at the government 
institutions. 
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CHAPTER FOUR 
MATERIALS AND METHODS 
 
4.1 Introduction 
This chapter describes the scope of the research, the target groups, and sample 
selection. Moreover the data collection instrument (questionnaire) is also 
described in forms of its construction, validity and field testing as well as the 
procedures and methods employed for data analysis. 
The study was conducted to investigate the importance of non wood forest 
products at the study area in terms of its production, collection, processing and 
marketing.  
In this study primary as well as secondary data were collected. The primary data 
were collected by using questionnaire. The field work was carried out during the 
periods (March, May and December 2010).  
 
4.2 Sampling Techniques 
Administratively Sennar is divided into seven localities and each one is divided 
into three administrative units (AU). There are more than 20 villages in each 
administrative unit. Three localities namely (Singa, Elsoki and Abu hojar) were 
selected according to the distribution and type of the forests. The selection of the 
villages was based on their adjacent location to forests. 
According to Sudan 5th National Census (2008), the population of Sennar State is 
1.285.058, comprising 222.293 households (annex b) 
 Household was treated as the unit of observation. With such known population 
equation (1) according to Israel (2009) was used to estimate sample size.  
)1....(
)(1 2eN
Nn
+
=  
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Where n is the sample size, N is the population size and e is the level of 
precision. 
With a precision level (e) of 5% and a confidence interval of 95%, population 
size (N) of 222293 HH, the sample size (n) of 400 households was determined. 
Relative to population density in each locality and AU, a number of households 
were selected (table 4.3.1). Within each AU, selection of villages and 
respondents was randomly made. 
Table 4.3.1 Sample size distribution 
Locality AU Household sample size 
Singa Singa 
Um shoaka 
Um benain 
Total 
46 
62 
21 
129 
Elsoki Elsoki 
Karkoag 
Elakandi 
Total 
79 
44 
45 
168 
Abu hojar Abu hojar 
Abu naama 
Wadelnayel 
Total 
36 
17 
50 
103 
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4.3 Construction of the questionnaire 
The questionnaire was constructed to cover a number of topics that include 
location, personal information, economic activity, seasonal patterns, production, 
species, uses and processing/storing.  Also it involved aspects of marketing such 
as, pricing, promotion, and distribution. The questionnaire covered socio 
economic factors that involved gender structure of the family, family size, 
education level, main occupation, and agricultural activity. The other part of the 
questionnaire aimed at identifying tree cover in the area, main NWFPs collected, 
consumed and marketed by households; and rank their importance according to 
quantity of most collected, most valuable in terms of financial returns, most 
consumed, the seasonality and time calendar of availability of products and the 
time spent and frequency of collection trip. 
 
4.4 Pre-testing 
The formulation of the questionnaire was followed by a pre-testing step. The 
purpose of the pre-testing was to make sure that the questionnaire would deliver 
reliable and valid data for answering the research questions. Accordingly some 
questions were added, amended or removed.  After the pre-testing, the contents 
of the questionnaire were materialized into simple forms with minimum items to 
obtain necessary information.  
 
4.5 Permission for data collection 
Prior to the start of the data collection, the General Director of the FNC was 
informed about the nature of the research and the study area.  A request letter 
was addressed to the General Director of the FNC to communicate with the 
forest officers in the study area to offer the possible assistance and to help in data 
collection. 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 
 
When reaching any selected village, the first step involved was obtaining 
permission from local authorities to conduct the survey. The leaders were also 
asked to help encourage local respondents to cooperate in conducting the 
research. 
 
4.6 Data collection 
The primary data was collected from the surveyed population using structured 
interview (Annex c) as a tool for face-to-face interview. The household unit of 
respondents represented the target group. The interview started by a brief 
explanation about the nature and objectives of the study to gain the confidence of 
the respondents to ensure the most possible reliable data.  
Respondents were asked about their knowledge and use of NWFPs. The 
interview was done to assess which NWFPs the villagers were familiar with, 
whether they used those forest products, and the quantities of those products 
used. The interview opened with questions that gave an indication of the 
respondents’ socio-economic situation, such as their age, educational attainment, 
marital status, main and secondary occupations, sources of income, and income 
from these various sources. For every NWFP the respondents  were asked about 
the use, the method of collection, the usual amount collected, the time of the year 
these products were available, whether they sold them, and if so, to whom and at 
what price. Questions regarding the difficulties and constrains related to NWFPs 
collection were also asked.  
 
4.7 Statistical analysis   
The statistical analysis was commenced through exploratory manipulations of 
the data obtained from the study area.  This process was accomplished by 
critically examining the data through the use of simple techniques of analysis. 
Quantitative data were processed and analyzed by using Statistical Package for 
Social Science (SPSS) version 16. First, data from questionnaires were coded 
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and then entered into the data sheet for quantitative analysis. The next step was 
to run SPSS to analyze the data. Descriptive statistical methods, comparison of 
means and analysis of variance were applied to analyze data concerning 
socioeconomic profile of respondents and quantities collected, consumed and 
sold. Social characteristics of respondents such as sex, age, educational level, 
marital status, income from trading of different NWFPs were used to allow 
comparative analysis using cross tabulation. The final results were presented 
using tables and figures.  
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CHAPTER FIVE 
RESULTS AND DISSCUTION 
 
5.1 General information about respondents 
5.1.1 Sex and marital status  
Table 5.1.1 shows that 37.3% of the respondents are maleswhile females 
represent 63% of the target group. The majority of the respondents in Singa and 
Elsoki localities are females while in Abu hojar males represent 54% of 
respondents. In similar areas, the young males tend to migrate seasonally or 
permanently from their areas for seeking of better job opportunities. The table 
also revealed that most of respondents were married (83.3 %) and this is a 
common phenomenon in rural areas. 
 
Table 5.1.1: Sex and marital status in different localities



 
 
 

N is the number of respondents
 
5.1.2 Age of respondents 
Table 5.1.2 indicates that age of the majority of respondents range from 25 to 40 
years (34%), followed by 40-55 and 10 to 25 years. Elders of an age more than 
70 years represent only 3.9%. 
Table 5.1.2: Age of respondents in localities
Age of respondent (years old)  % NLocality 
70-85 55-70 40-55 25-40 10-25 
6.5 6.5 27.6 39 15.4 123Singa 
3.9 13.7 26.1 32 23.5 153 Elsoki 
90 21.5 26.2 31.8 19.6 107 Abu hojar
3.9 13.6 26.6 34.2 19.8383 Total 
N is the number of respondents
Marital status % Sex % Nlocality 
Divorce Married Single Female  Male  
1.7 87.510.868.6 31.4123Singa 
1.3 81.7 17.0 69.9 30.1 153 Elsoki 
0  83.2 16.8 45.8 54.2 107 Abu hojar 
183.3 14.9 62.7 37.3 383 Total 
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5.1.3 Number of household member 
Figure 5.1.1 displays differences in family size within the target group. It was 
found that the majority of households in the three localities have a family size of 
five to ten persons followed by a family size of less than five persons. The 
largest family size 20-25 was reported in Singa and Elsoki localities which 
constitute 0.27% and 0.54% of the respondents, respectively. 
0.00%
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30.00%
40.00%
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Figure 5.1.1 Number of household members 
 
5.1.4 Education 
Figure 5.1.2 shows that most of respondents received primary education 
(40.7%). Results showed that respondents' education is extended up to graduate 
level; however, illiteracy is significant in the area (25.6%). This result revealed 
that most respondents attend education up to primary level, especially females 
because they got married at earlier ages as a social culture and traditions of the 
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local people and the simplicity of wedding ceremonies. The lack, limited 
availability or accessibility of schools in the study area, beside absence of 
transportation for those students who live far from the villages where schools are 
present may be the main factors that raise percentage of illiteracy. 
Figure 5.1.2 Educational levels of respondents 
 
5.1.5 Source of income 
Table 5.1.3 shows that 74.9% of respondents own farms. This is supported by 
the results shown in table 5.1.4 that indicate farming is the primary job of most 
of household heads (60.8%) mainly (71.8%) cultivating Durra  (table 5.1.5), 
while herding is practiced as a primary job by 2.3% only. In rural areas families 
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rely on their household heads for income generation mainly from agriculture. 
However, its seasonality (June-October) pushes households to seek other types 
of employment during the slack period. Some of them deal with trading so as to 
earn more for satisfying their basic needs. This finding agrees with Byron and 
Arnold (1999) who indicates that NWFPs tend to be seasonal or to fill gaps, and 
are sometimes a form of saving, but are rarely the primary source of household 
income, although there are important exceptions.  


Table 5.1.3: Ownerships of assets 
 
 
 
 
 
 
 
N is the number of respondents



Table 5.1.4: Primary job of household heads 
 
Primary job Locality 
Other Herder Hired laborOfficialTrader Farmer N 
15.4 2.4 9.8 2.4 7.3 59.3 123 Singa
14.4 3.9 2.6 3.3 11.1 63.4 153 Elsoki 
17.8 0 3.7 3.7 6.5 58.9 107 Abu hojar 
15.7 2.3 5.4 3.1 8.6 60.8 383  
N is the number of respondents


 
 
    Table 5.1.5: Agricultural activities of household heads
Agricultural activity    % N Locality 
Dukhn farming Simsim farming Dura farming 
16.3 11.4 64.2 123 Singa 
17 34 73.8 153 Elsoki 
15.9 48.6 77.6 107 Abu hojar 
16.4 31 71.8 383  
  N is the number of respondents      
 
Assets owned by respondents  % N Locality
Animals House Farm
28.5 99.2 67.5 123 Singa 
37.3 98.3 78.4 153 Elsoki 
27.1 92.5 78.5 107 Abu hojar 
31.6 96.7 74.9 383  
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5.2 Collections of NWFPs 
 
5.2.1 Tree species presence in the study area 
Table 5.2.1 indicates the perception of respondents on the presence of tree 
species in the study area. They reported that the most common tree species in 
Singa locality was Ziziphus spini- christi (Nabag) (58.5%), Acacia nilotica 
(Garad) (55.3%), Balanites aegyptiaca (Laloub) (52%) and Acacia senegal 
(Gum arabic) (11.3%). On the other hand, Elsoki locality was perceived to be 
dominated by (Garad) (77.8%), Laloub (70.6%), Nabag (68.6%) and Gum arabic 
(13%) tree species. Abu hojar locality was perceived to be covered by the 
previous species nearly equal, however, Acacia senegal was more found in Abu 
hojar relative to other localities. There are other species naturally scattered or 
found in houses and rarely produce fruits because they are old or due to the 
impact of climate change manifested in lower annual rainfall.        
 
   Table 5.2.1: Tree species presence in the study area (%) 
Doam Aradaib Gonglaize Garad Laloub Nabag Gum 
arabic 
N Locality 
4.9 2.4 5.7 55.3 52 58.5 11.3 123 Singa 
8.5 16.3 9.2 77.8 70.6 68.6 13 153 Elsoki 
10.3 5.6 1.9 58.9 57.9 59.8 29 107 Abu  
hojar 
7.8 8.9 6 65.3 61.1 62.9 17 383  
     N is the number of respondents  

5.2.2 Source of used NWFPs 
In the study area more than half of the respondents used the mentioned NWFPs, 
and depend more on buying than collection. Table 5.2.2 shows that only 5.7%, 
1.3% and 8.4% of respondents collected Gum arabic in Singa, Elsoki and Abu 
hojar locality, respectively. In the same table the utilization of Garad was from 
collection rather than buying in Singa and Elsoki locality. The trend of buying 
seems to be common to meet the increasing demand for NWFPs which results 
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from raising awareness in utilization of NWFPs. Relatively only small quantities 
are collected.   

 
      Table 5.2.2 The percent of respondents using, collecting and buing NWFPs
Source Using NWFPs N Locality 
Buying Collecting 
33.3 26.8 61 Nabag 123 Singa 
 38.2 21.1 62.2 Laloub 
22.8 27.6 56.1 Garad 
35.8 5.7 45.5 Gum arabic 
37.9 33.3 72 Nabag 153  
Elsoki 39.9 38.6 77.8 Laloub 
26.8 30.1 71.2 Garad 
55.6 1.3 56.2 Gum arabic 
33.6 29.9 59.8 Nabag 107 Abu hojar 
32.7 33.6 65.4 Laloub 
24.3 21.5 46.7 Garad 
37.4 8.4 48.6 Gum arabic 
 
 
5.2.3 Preference in collectors of NWFPs 
Table 5.2.3 indicates that most of respondents collect Garad (27.6%), Nabag 
(26.8%) and Laloub (21.1%) in Singa locality. In Elsoki and Abu hojar the 
preference of collection found was Laloub, Nabag and Garad. Gum arabic was 
more collected in Abu hojar locality by 8.4% of respondents. Excluding Gum 
arabic in Abu hojar locality which was collected by workers, the mentioned 
products were mostly collected by children (table 5.2.4). This finding is not 
compatible with FAO (1995a) that states, for lack of other options, women 
usually rely more than men on NWFPs for household use and source of income. 
In many places, women are responsible for the household activities that involve 
forest-based foods and medicine, as well as fuel wood. In this respect NWFPs 
are particularly important to women, addressing their needs for food security and 
nutrition. The finding is also not inline with a study carried out in South 
kurdofan (Elnadeef 2010) who stated that all family members are indulged with 
NWFPs directly or indirectly, but still women remain the main collector of the 
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NWFPs as asserted by 73.1% of the respondents indicating that NWFPs is 
women profession in the study area. 
  
Table 5.2.3: Types of NWFPs collected by respondents (%)  
Saaf Gum 
arabic 
Garad Laloub Nabag N locality 
8 5.7 27.6 21.1 26.8 123 Singa 
0.7 1.3 30.1 38.6 33.3 153 Elsoki 
2.8 8.4 21.5 33.6 29.9 107 Abu hojar 
1.3 4.7 26.9 32 30.3 383  
  N is the number of respondents


Table 5.2.4: Collectors of NWFPs in localities of the study area (%)   
No 
collection 
Children Wife Household 
head 
Workers NWFPs 
Collected 
N locality 
74.8 19.5 5.7 0 0 Nabag 123 Singa 
79.7 16.3 4.1 0 0 Laloub 
72.4 15.4 8.9 80 2.4 Garad 
94.3 3.3 0 0 0.8 Gum arabic 
66.7 22.2 9.2 70 0.7 Nabag 153 Elsoki 
61.4 26.1 9.8 0.7 0.7 Laloub 
69.3 20.9 7.2 0.7 0.7 Garad 
98.7 0.7 0 0 0 Gum arabic 
71 24.3 2.8 1.9 0.0 Nabag 107 Abu hojar 
66.4 28 2.8 2.8 0.0 Laloub 
79.4 17.8 1.9 0.9 0.0 Garad 
90.7 0 0 0 9.3 Gum arabic 
  N is the number of respondents      
 
 
5.2.4 Place and distance of collection of NWFPs 
Table 5.2.5 shows that all collectors in the selected localities gather Gum arabic 
from forests. In Esoki and Abu hojar, Nabag, Laloub and Garad were collected 
from forest but it was not the case in Singa where NWFPs were collected from 
open land with exception of Garad.  
In Abu hojar the majority of respondents collected NWFPs from a distance of 1-
3 Km, while in Elsoki some of NWFPs were collected from a distance of less 
than one km and the others from 1-3 km distance. The majority of respondents in 
Singa asserted that they collect the NWFPs from distances less than one km. the 
short distances derive by collectors indicates the vicinity of villages to forests. 
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On the other hand the inhabitants of the study area do not go far distances for 
collection of NWFPs because it was not a main source of income and the small 
quantities found are used for household consumption rather than trading.  
 
Table 5.2.5: Places and distances of NWFPs collection (%)
N is the number of respondents 
 
 
5.2.5 Seasonality of collection 
In general collection of NWFPs is a seasonal activity. The time calendar of 
collection of NWFPS differs from one product to another. Table 5.2.6 illustrates 
that all the selected products are collected in the period December- April (the 
peak period). Except for Garad, in the three localities, collection period extends 
to April-January. In the last decade due to drought, according to the report of 
metrological station (table 3.5.1), the amount of rainfall declined sharply 
affecting negatively the quantity of fruits produced. 
 
 
 
 
 
 
Distances  for collection 
(km) 
Places of collection NWFPs N Locality 
5-7 3-5 1-3 <1 Forest Open 
land 
Family 
land 
NWFPs 
collected 
0 0 9.8 14.6 8 20.3 4.1 Nabag 123 Singa
0 0 8.9 10.6 8 15.4 4.1 Laloub 
0 0 11.4 14.6 17.9 7.3 0.8 Garad 
0 0 4.1 0 3.3 0 0 Gum arabic 
0 2 15 15 17.6 15 0 Nabag 153 Elsoki
0.7 2 16.3 17.6 26.1 11.8 0 Laloub 
0 1.3 8.5 18.3 23.5 5.2 0 Garad 
0 0 0.7 0.7 1.3 0 0 Gum arabic 
0.9 2.8 21.5 4.7 21.5 5.6 1.9 Nabag 107 Abu 
hojar 1.9 3.7 25.2 3.7 23.4 6.5 1.9 Laloub 
0 0.9 13.1 6.5 13.1 6.50 Garad 
4.7 3.7 0.90 9.3 0 0 Gum arabic 
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Table 5.2.6: Seasonal calendar of collection products according to the respondents answers (%) 
All 
year 
Jun-Nov Abri-Jun Feb-
Abri 
Dec-Feb NWFPs 
collected 
N Locality 
0 0 0 5.7 18.7 Nabag 123 Singa 
0 0 0 5.7 13.8 Laloub 
0 1.6 13.8 7.3 4.1 Garad 
0 0 0 0.8 4.9 Gum 
arabic 
0 0 0 3.9 27.5 Nabag 153 Elsoki 
0.7 0 0 3.3 32 Laloub 
0.7 1.3 1.3 15 7.2 Garad 
0 0 0 0 1.3 Gum 
arabic 
0 0 0 9 29 Nabag 107 Abu 
hojar 0 0 0 2.8 31.8 Laloub 
0 0 4.7 8.4 7.5 Garad 
0 0 0 0.9 8.4 Gum 
arabic 
  N is the number of respondents  
 
 
5.2.6 Time required for NWFPs collection 
Table 5.2.7 demonstrates that the time spent in collection trip of Nabag, Laloub, 
Garad and Gum arabic in Singa and Elsoki localities ranged between less than1 
to 3 hours, while in Abu hojar locality Laloub, Garad and Gum arabic need 
about one to seven hours to be gathered because forests are more far from 
villages. The product that needed the longest collection time was found to be 
Gum arabic which took about 5-7 hours. Not surprisingly the collection in the 
three localities was seasonal.  
 
 
 
 
 
 
 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 
 
 
 
Table 5.2.7: Times of collecting and time spent on collecting NWFPs 
N is the number of respondents
 
 
 
Table 5.2.8: Collection costs of Gum arabic in the study area

Sack 
filling 
cost 
Processing 
cost 
Collection costs 
SDG/sac 
N Locality 
No cost No cost No 
cost 
>6 5-6 2-3 1-2 
100 100 100 0 0 0 0 123 Singa 
100 100 100 0 0 0 0 153 Elsoki 
95.3 100 93.4 1.9 0.9 0.9 1.9 107 Abu hojar 
N is the number of respondents 
 
 
5.2.7 Collection costs of NWFPs 
There are no material expenditures, other than sacks cost, involved in collecting 
Gum arabic, except in Abu hojar locality where there was a cost of about 1 to 6 
SDG per a sack (table 5.2.8). However, table 5.2.9 shows that very small cost of 
collection was observed. The forest authority levies royalties on forest products 
collected from non-reserved forests as a means to concentrate product collection 
Time spend on 
collecting products/hr 
Intervals  of collecting products NWFPs 
collected 
N Locality 
5-7 3-5 1-3 <1 Seasonal Every 
two 
weeks 
Weekly Every 
2-3 
days 
0 0 5.7 18.7 21.1 0 0.8 0.8 Nabag 123 Singa 
0 0 5.7 13.8 17.1 0 0.8 0.8 Laloub 
0 0.8 10.6 15.4 22.8 0 1.6 1.6 Garad 
0 0 3.3 1.6 4.9 0 0 0 Gum 
arabic 
0 0 14.4 17.6 22.9 2.6 2 3.3 Nabag 153 Elsoki 
0 0 15.7 20.9 24.8 3.3 2 5.2 Laloub 
0 0 9.2 17.6 22.2 0.7 1.3 3.9 Garad 
0 0 0.7 0.7 1.3 0 0 0 Gum 
arabic 
0 0 28 1.9 21.5 0 2.8 4.7 Nabag 107 Abu 
hojar 0.9 1.9 29.9 1.9 23.4 0 3.7 6.5 Laloub 
0.9 0.9 14 4.7 16.8 0 0.9 1.9 Garad 
7.5 0.9 1.9 0 0 3.7 4.7 0.9 Gum 
arabic 
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within the reserved forests which are managed through working plan. Royalties 
were not apparent in responses, because of the meager amounts collected by 
each individual.     
 
       Table 5.2.9: Collection costs of products in the study area
Sack 
filling 
cost 
Processing 
cost 
Collection costs 
SDG/sac 
NWFPs N Locality 
No cost No cost No cost 1-2 <1  
100 100 100 0 0 Nabag 123 Singa 
100 100 100 0 0 Laloub 
100 100 99.2 0 0.8 Garad 
100 100 98.7 0.7 0.7 Nabag 153  
Elsoki 100 100 98.7 0.7 0.7 Laloub 
100 100 100 0 0 Garad 
99.1 99.1 98.1 0 0 Nabag 107 Abu 
hojar 98.1 98.1 97.2 0 0 Laloub 
99.1 98.1 99.1 0.9 0 Garad 
       N is the number of respondents 
 
 
5.2.8 Difficulties facing collection of NWFPs and suggestions for 
improvement 
Table 5.2.10 outlines the main difficulties associated with collection of NWFPs. 
Difficulty in dealing with trees stated to be the main one, may be due to the non-
use or use of traditional tools for collection of NWFPs. Removal of trees and far 
distance of collection are interrelated as excessive cutting of trees contributes to 
less availability of the resource and/or its availability at far distances. Potential 
improvements (table 5.2.11) indicated by respondents reflect the difficulties 
associated with collection and marketing of NWFPs at present. Better stocked, 
close forests, improvement of tools and better marketing arrangement are 
thought to contribute to the betterness of the activity.   
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       Table 5.2.10: Problems when collecting NWFPs %
Problems of collecting NWFPs N Locality
High cost of 
tapping Gum 
arabic 
Removal of 
trees 
Difficulty dealing 
with trees 
Far 
distance 
0 2.4 0.8 2.4 123 Singa 
0 1.3 5.2 2.6 153 Elsoki 
2.8 1.9 1.9 0.9 107 Abu 
hojar 
        N is the number of respondents 
 
 
 
   Table 5.2.11: Suggestions to improve the collection of NWFPs said by respondents in the    
study area % 
Suggestions for collecting NWFPs N locality 
Find tools for 
collection 
Find company for selling Gum 
arabic 
Rehabilitation of 
trees 
0 0 4.1 123 Singa 
0.7 0 2 153 Elsoki 
1.9 2.8 7.5 107 Abu 
hojar 
   N is the number of respondents 
 
 
 
5.3 Consumption and marketing of NWFPs  
 
5.3.1 Quantities of NWFPs collected, consumed and sold 
Generally quantities of NWFPs collected were quite small and those who collect 
quantities less than five kg of Nabag, Laloub and Garad in a trip were about 31% 
of respondents table 5.3.1.1. Since there were small quantities of products 
collected, there for most of them were consumed and small amount were sold. 
Most of Gum collectors gathered less than ten kuntars in a season table 5.3.1.2. 
This is supported by the records of the FNC that indicate 13508 and 30 kuntars 
of gum Arabic and Nabag respectively were actually transported from Sennar 
State during 2010 and nothing from other NWFPs. 

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Table 5.3.1.1: Quantities of NWFPs collected in a trip, consumed, sold and producer selling 
price/unit  
Price of 
unit 
sale/SD
G 
Quantity 
sold/kg 
Quantity 
consumed/k
g 
Quantity collected/ kg NWFP
s  
N localit
y 
2-
3 
1-
2 
40-
100 
5-
40 
<5 5-
40 
<5 No 
collectio
n 
40-
10
0 
5-
40 
<5 
0 0 0 0 0 0 26 74 0 0 26 Nabag 12
3 
Singa 
0 0 0 0 0 0 21.1 78.9 0 0 21.
3 
Laloub 
1.6 2.3 3.3 0.
8 
0 0 24.4 73.2 3.3 0.
8 
22.
8 
Garad 
1.9 9.8 2.6 4.
6 
4.
6 
0.6 22.9 66.7 0 5.
9 
26 Nabag 15
3 
Elsoki 
2.6 9.2 2.6 3.
9 
5.
2 
0.7 27.5 61.4 2.6 2.
6 
31.
4 
Laloub 
2 3.3 2.6 2 0.
7 
0 24.8 69.9 2.6 2.
6 
22.
9 
Garad 
0 3.7 20.
6 
0.
9 
2.
8 
0.9 29.9 69.2 0.9 0.
9 
30 Nabag 10
7 
Abu 
hojar 
0 4.7 22.
4 
0 3.
7 
1.9 32.7 65.4 0.9 1.
7 
31.
8 
Laloub 
0 3.7 14 0 4.
7 
0 20.6 79.4 09 0 19.
6 
Garad 
N is the number of respondents 
 
 
 
Table 5.3.1.2: Quantity of Gum arabic collected in a season, consumed, sold and the producer 
unit sale price 
Price of unit 
selling/SDG 
Quantity 
sold/kuntar 
Quantity 
consumed/kuntar 
Quantity collected/ kuntar N locality 
100-
150 
50-
100 
10-
50 
<10 10-20 <10 No 
collect 
50-
150 
10-
50 
<10 
0 0 0 0 0 5.7 94.3 0 0 5.7 123 Singa 
0.7 0 0 0.7 0 0.7 98.7 0 0 1.3 153 Elsoki 
2.8 6.5 6.5 1.9 2.8 6.5 91.6 0.9 0.7 0.9 107 Abu 
hojar 
N is the number of respondents 
 
Table 5.3.1.3.b shows that there was a significant variation (p = 0.05) in quantity 
collected of Gum arabic between Elsoki and Abu hojar locality. Significant 
variation appeared between Singa / Elsoki, Singa / Abu hojar for quantities 
collected of Laloub. 
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Table 5.3.1.3.a: Means comparisons between quantities collected of NWFPs    
 
 
 
 
 
Table 5.3.1.3.b: Multiple comparisons of quantity collected of Gum Arabic and Laloub 
 
Dependent 
Variable (I) Locality (J) Locality 
Mean Difference 
(I-J) Std. Error Sig. 
Gum Arabic Singa Elsoki -4.296- 2.472 .083 
Abu hojar 2.498 2.699 .355 
Elsoki Singa 4.296 2.472 .083 
Abu hojar 6.794* 2.573 .009 
Abu hojar Singa -2.498- 2.699 .355 
Elsoki -6.794* 2.573 .009 
Laloub Singa Elsoki 15.554* 5.450 .005 
Abu hojar 12.918* 5.923 .030 
Elsoki Singa -15.554* 5.450 .005 
Abu hojar -2.637- 5.670 .642 
Abu hojar Singa -12.918* 5.923 .030 
Elsoki 2.637 5.670 .642 
*. The mean difference is significant at the 0.05 level.   
NWFPs  Sum of Squares df Mean Square F Sig. 
gum Between Groups 3094.095 2 1547.048 3.712 .025 
Within Groups 158358.333 380 416.732   
Total 161452.428 382    
nabag Between Groups 2558.472 2 1279.236 .640 .528 
Within Groups 755128.966 378 1997.696   
Total 757687.438 380    
laloub Between Groups 17819.254 2 8909.627 4.438 .012 
Within Groups 756809.533 377 2007.452   
Total 774628.787 379    
garad Between Groups 3898.220 2 1949.110 1.080 .341 
Within Groups 680174.777 377 1804.177   
Total 684072.997 379    
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Table 5.3.1.4.b shows that there was a significant variation (p = 0.05) in quantity 
consumed of Gum arabic between Singa / Elsoki and Elsoki / Abu hojar locality. 
 
Table 5.3.1.4.a: Comparison between quantities consumed of NWFPs 
  
NWFPs  Sum of Squares df Mean Square F Sig. 
gum Between Groups 4360.806 2 2180.403 5.425 .005 
Within Groups 152720.927 380 401.897   
Total 157081.734 382    
nabag Between Groups 2961.226 2 1480.613 .791 .454 
Within Groups 707349.000 378 1871.294   
Total 710310.226 380    
laloub Between Groups 9929.711 2 4964.855 2.595 .076 
Within Groups 721213.160 377 1913.032   
Total 731142.871 379    
garad Between Groups 1457.630 2 728.815 .418 .659 
Within Groups 657442.568 377 1743.879   
Total 658900.197 379    
 
 
 
 
Table 5.3.1.4.b: Multiple comparisons of quantities consumed  
 
Dependent Variable (I) Locality (J) Locality 
Mean 
Difference (I-J) Std. Error Sig. 
Gum arabic Singa Elsoki -4.937* 2.428 .043 
Abu hojar 3.180 2.650 .231 
Elsoki Singa 4.937* 2.428 .043 
Abu hojar 8.116* 2.526 .001 
Abu hojar Singa -3.180- 2.650 .231 
Elsoki -8.116* 2.526 .001 
*. The mean difference is significant at the 0.05 level. 
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Significant variation appeared for quantities sold of all products between 
localities table 5.3.1.5.a. The multiple comparisons show that there was no 
variation on quantities sold of Gum Arabic and Garad between Singa/Elsoki   
(table 5.3.1.5.b). 
 
 
 
     Table 5.3.1.5.a: Comparison between quantities sold of NWFPs  
  
NWFPs  Sum of Squares df Mean Square F Sig. 
gum Between Groups 5691.307 2 2845.653 11.719 .000 
Within Groups 92276.631 380 242.833   
Total 97967.937 382    
nabag Between Groups 26602.756 2 13301.378 16.933 .000 
Within Groups 297720.741 379 785.543   
Total 324323.497 381    
laloab Between Groups 32858.079 2 16429.039 20.148 .000 
Within Groups 309050.350 379 815.436   
Total 341908.429 381    
garad Between Groups 12012.012 2 6006.006 9.743 .000 
Within Groups 233621.812 379 616.416   
Total 245633.825 381    
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Table 5..3.1.5.b:  Multiple comparisons of quantity sold of NWFPs 
 
 
Dependent Variable (I) Locality (J) Locality 
Mean 
Difference (I-J) Std. Error Sig. 
Gum arabic Singa Elsoki .641 1.887 .734 
Abu hojar 8.925* 2.060 .000 
Elsoki Singa -.641- 1.887 .734 
Abu hojar 8.285* 1.964 .000 
Abu hojar Singa -8.925* 2.060 .000 
Elsoki -8.285* 1.964 .000 
Nabag Singa Elsoki 11.243* 3.399 .001 
Abu hojar 21.505* 3.705 .000 
Elsoki Singa -11.243* 3.399 .001 
Abu hojar 10.261* 3.537 .004 
Abu hojar Singa -21.505* 3.705 .000 
Elsoki -10.261* 3.537 .004 
laloab Singa Elsoki 11.250* 3.463 .001 
Abu hojar 23.963* 3.775 .000 
Elsoki Singa -11.250* 3.463 .001 
Abu hojar 12.713* 3.604 .000 
Abu hojar Singa -23.963* 3.775 .000 
Elsoki -12.713* 3.604 .000 
Garad Singa Elsoki 1.244 3.011 .680 
Abu hojar 13.120* 3.282 .000 
Elsoki Singa -1.244- 3.011 .680 
Abu hojar 11.876* 3.133 .000 
Abu hojar Singa -13.120* 3.282 .000 
Elsoki -11.876* 3.133 .000 
*. The mean difference is significant at the 0.05 level.   
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5.3.2 Marketing of NWFPs 
Local people in the study area have limited channels for disposal of the excess of 
the small collected quantitities of NWFPs beyond household consmption. Table 
5.3.2 shows that all the respondents in Singa and Abu hojar localities disposed 
their products in the village market, while those of Elsoki offer the products 
mainly in Singa market. In wide-ranging for household, marketing of products is 
directly related to geographic location. The above finding is in line with 
(GAIA/GRAIN 2000; Wynberg 2004; CARPE 2001) who indicates that the 
benefits of processing and marketing NWFPs are small at the level of local 
producers. This hinders the ability of local producers to financially support 
sustainable production. Moreover, such poor local revenue capture can neither 
lead to an improvement in their income and livelihoods nor to the accumulation 
of capital for investment in the development of such products. Therefore, much 
of the revenue is earned at the processing end, usually located outside the raw 
material production areas.  
 

      Table 5.3.2: Sale markets of NWFPs in the study area  
Place of selling products NWFPs N Locality 
other Village market Wad elnayal market Singa market 
0 0 0 0 Nabag 123 Singa 
 0 0 0 0 Laloub 
0 3.3 0 0 Garad 
0 0 0 0 Gum arabic 
0 2.6 0 9.2 Nabag 153  
Elsoki 0 2.6 0 9.2 Laloub 
0 1.3 0 3.9 Garad 
0 0 0 0.7 Gum arabic 
0 2.8 0 0 Nabag 107 Abu hojar 
0 2.8 0 0 Laloub 
0 2.8 0 0 Garad 
0.9 0 0 0 Gum arabic 
      N is the number of respondents 
5.3.3 Purchase markets 
Table 5.3.3 demonstrates the preference of various markets from which local 
people buy NWFPs. For respondents from Singa locality the main preferred 
markets were Singa, Sennar, Eldmazeen (Blue Nile state), and Wadelnayel 
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market. In Elsoki respondents stated that they buy the products from Village 
market, Singa market, Elsoki market and a negligable percents from 
Umdurmanflata and Sennar markets. In Abu hojar the preference seems to be 
Wadelnayel, Village, Abu hojar, Eldmazeen and Sennar market. This indicates 
that the demand of households for NWFPS is met mainly from local markets in 
their respective vicinities. This finding is in line with (Lintu 1995) who 
mentioned that local markets for NWFPs are usually small in size but with 
diverse products and the benefits go directly to the local households involved. 
The number of people involved are usually numerous and widely disperse in 
various loca1ities, often poorly organized and generally use simple tools in 
processing their products. The gathering and processing of locally traded 
products are generally seasonal in nature and labour intensive. The process of 
exchange takes place in village markets between the gatherers/producers and 
final consumers. 
 Table 5.3.3: Purchase markets of NWFPs 
Market place of buying products NWFP
s 
N Localit
y Elsok
i 
Umdurm
a-nflata 
Abu 
hoja
r 
Eldmazee
n 
Wad 
elnay
el 
Sing
a 
Senna
r 
Villag
e 
0 0 0 3.3 1.6 16.3 5.7 8.1 Nabag 12
3 
Singa 
0 0 0 4.1 2.4 20.3 6.5 7.3 Lalou
b 
0 0 0 1.6 0 8.9 7.3 4.1 Garad 
0 0 0 3.3 0.8 20.3 7.3 7.3 Gum 
arabic 
6.5 0.7 0 0 0 12.4 0 17.6 Nabag 15
3 
Elsoki 
5.9 0.7 0 0 0 13.7 0 17 Lalou
b 
2 0.7 0 0 0 9.8 0.7 12.4 Garad 
7.8 0.7 0 0 0 24.8 1.3 22.2 Gum 
arabic 
0 0 4.7 9 15.9 3.7 0.9 6.5 Nabag 10
7 
Abu 
hojar 0 0 5.6 0.9 14 3.7 0.9 7.5 Lalou
b 
0 0 1.9 0 12.1 1.9 0 8.4 Garad 
0 0 6.5 0.9 11.2 1.9 0.9 15.9 Gum 
arabic 
N is the number of respondents 
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5.3.4 Buyers of NWFPs 
As mentioned above, the small quantities collected of NWFPs are either 
consumed completely or partially traded. Table 5.3.4 shows in Singa and Abu 
hojar most of NWFPs were purchased by the village merchant, while in Elsoki 
most products were transported to markets. 
          Table 5.3.4: Buyers of NWFPs from producers 
 
Who buy products from producer N locality 
other Transport 
to market 
Village 
merchant 
Local 
consumer 
0 0.8 1.6 0 123 Singa 
0.7 9.2 0.7 2 153 Elsoki 
2.8 2.8 5.6 0.9 107 Abu hojar 
 
          N is the number of respondents 
5.3.5 Transport costs for products 
Table 5.3.5 shows that nearly all the respondents in Singa locality indicated that 
there were no transport costs for products because they are traded locally. In 
Elsoki the transport cost of a sack ranged between 1-3 SDG. 
 
 
Table 5.3.5: Transport costs for products in the study area
Transport cost for Sack ( SDG)  NWFPs N Locality 
No cost 2-3 1-2 
100 0 0 Nabag 123 Singa 
100 0 0 Laloub 
98.4 0 0.9 Garad 
100 0 0 Gum arabic 
93.5 1.3 3.9 Nabag 153 Elsoki 
93.5 1.3 3.9 Laloub 
96.11.3 2 Garad 
100 0 0 Gum arabic 
98.1 0 0.9 Nabag 107 Abu hojar 
100 0 0 Laloub 
100 0 0 Garad 
94.4 2.8 1.9 Gum arabic 
N is the number of respondents 
 
 
5.3.6 Prices of products at market 
Table 5.3.6 shows market prices of NWFPs. It was found that Garad sold at price 
of 1-2 SDG for 1kg in the three localities. In Elsoki Nabag and Laloub sold at 1-
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2, and 3-4 SDG. These results reflected the poor revenue attained from the 
selling of NWFPs and this in line with Clay (1995), who says that one of the 
main reasons that local producers of highly valued NWFPs (such as devil’s claw, 
Prunus, etc.) may remain poor is that they do not benefit from the value that 
their products generate as those products move through the market chain to end 
user. This situation is created by lack of information, low local value addition 
and poor competition in the marketplace. Therefore, adding value to what local 
producers are already selling can generate higher revenues without increasing the 
off-take of natural resources. Moreover, products can be sold on local, regional, 
national, or international markets, or a combination of all of them. In addition, 
producers can sell to end users who have different uses/markets for the product 
themselves. Communities can also use market strategies to differentiate their 
products in order to command higher prices by labeling to differentiate them in 
the marketplace, e.g. organic/green/natural, or socially responsible. 
 
      Table 5.3.6: Market prices of sold NWFPs  
 
Price/(SDG/kg) NWFPs N Locality 
No sell 3-4 2-3 1-2 
100 0 0 0 Nabag 123 Singa 
100 0 0 0 Laloub 
98.4 0 0 0.8 Garad 
88.9 0.7 3.9 5.9 Nabag 153  
Elsoki 88.9 0.7 3.9 5.9 Laloub 
95.4 0 0 4.9 Garad 
98 0 0.9 0 Nabag 107 Abu hojar 
100 0 0 0 Laloub 
100 0 0.9 0.9 Garad 
      N is the number of respondents 
 
 
         Tale 5.3.7: Market prices of sold Gum Arabic   
 
Sale price of  Gum Arabic (SDG/ kuntar) N locality 
No sell 150-200 100-150 <100 
100 0 0 0 123 Singa 
98.7 0 0.7 0 153 Elsoki 
90.6 0.9 4.7 2.8 107 Abu hojar 
         N is the number of respondents 
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Table 5.3.7 shows the prices of Gum Arabic at market. It was found that the 
prices for a kuntar in Abu hojar varied between <100, 100-150 and 150-200 
SDG. But in Elsoki the price was 100-150 SDG. The above findings are justified 
by the concentration of Gum arabic in Abu hojar relative to Elsoki.  
Sale prices per unit of Gum Arabic are higher relative to other NWFPs. The well 
organized trade, the availability of producers' trade unions and national and 
international markets give a reasonable explanation. The limited taxes and fees 
present in table 5.3.8 are mainly related to gum Arabic. 




              Table 5.3.8: Taxes or fees on NWFPs

If pay taxes or fees to FNC N locality 
0 123 Singa 
0 153 Elsoki 
1.9 107 Abu hojar 
               N is the number of respondents

5.4 Contribution of NWFPs to household income 
Table 5.4.1 indicates that contribution of NWFPs to annual income is variable 
for the different localities extending from less than SDG 100 to more than SDG 
2000. Abu hojar locallity appears to gain more than other localities. The 
importance of the income generated from NWFPs is that it is supplemental to 
main income and its availability during time periods where other incomes, 
particularly agriculture, are out of reach. 
 
                       Table 5.4.1 Contribution of NWFPs to annual income (SDG)
2000-7000 100-2000 <100 N Locality 
0 0 0.8 123 Singa 
0 7.8 3.9 153 Elsoki 
4.7 6.5 1.9 107 Abu hojar 
                        N is the number of respondents
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5.5 The effect of cultivating Dura on collection of NWFPs 
Table 5.5.1 shows the relationship between cultivation of Dura and collection of 
NWFPs. For all products except Gum Arabic, the variances of the two 
populations from which the samples were drawn are equal (alpha level=0.05). 
This result followed by t- test for equality of means which indicates that there is 
no significant difference between cultivating Dura and collecting NWFPs. Since 
the collection of NWFPs was not the primary job, it was not affected by 
cultivating Dura. 

Table 5.5.1 Relationship between cultivation of Dura and collection of NWFPs 
 
 
 
 
 
 
 
 
 
 
Lev’ne's Test for 
Equality of 
Variances t-test for Equality of Means 
F Sig. t df 
Sig. (2-
tailed) 
Mean 
Difference 
Std. Error 
Difference 
95% Confidence 
Interval of the 
Difference 
Lower Upper 
Nabag 
.242 .623 .250 379 .803 .013 .053 -.090- .117 
Laloub 
.483 .487 -.340- 379 .734 -.018- .053 -.123- .087 
Garad 
3.299 .070 -.871- 379 .384 -.044- .051 -.144- .056 
Gum 
arabic 4.851 .028 
-
1.237- 
2.589E2 .217  .021 -.068- .016 
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CHAPTER SIX 
CONCLUSIONS AND RECOMMENDATIONS 
 
6.1 Conclusions 
 
The study concludes that: 
§ The main tree species organized in the study area are Acacia senegal and 
Acacia nilotica in plantation forests and Balanites aegyptiaca and 
Ziziphus spini- Christi that are naturally grown. 
§ The source of most of NWFPs in the markets is outside the state, mainly 
Blue Nile state and households meet their demand for NWFPs from 
market purchases while collection is very limited. 
§ Household members most involved in collectors of NWFPs (Nabag, 
Laloub and Garad) are children where forests lie in the vicinity of 
villages. 
§ The small quantities collected of NWFPs are mainly for household 
consumption and the excess is sold. Income from marketing NWFPs is 
secondary while agriculture represents the main source of income 
generation.  
§ The miniature local revenue captured from marketing of NWFPs can 
neither lead to an improvement in household's income and livelihoods nor 
to the accumulation of capital for investment in the development of such 
products. 
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6.2 Recommendations 
 
The study recommends: 
§ Improvement or creation of the resource base of forest species bearing 
NWFPs particularly extinct species like Balanites aegyptiaca and 
Ziziphus spini-christi in Sennar state and its management for sustainable 
use. 
§ Promote processing and adding value interventions of NWFPs in the 
production area to improve shelf life and producer's income. 
§ Raising awareness of the socio-economic importance and commercial 
value of NWFPs. 
§ Conduct integrated research work in NWFPs production, processing, 
marketing, market chain and end users financial benefits. 
§ Grouping of local producers in producers societies to improve investment 
capital and the bargaining power in the market. 
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Appendices 
Annex a: Table 2.4.1 Quantitative data on non wood forest products in Sudan 
 
 
PRODUCT RESOURCE ECONOMIC VALUE 
NWFP Import
ance 
Trade Name Key species Part 
Used 
Production 
System 
Source Destinat
ion 
Quantity, Value Remarks Literature 
Plants and plant products 
Food 1 Nabag 
 
 
 
Zizphus spp f F,O W N 8890 tons Also used 
as fodder 
Demand 
survey 
1995* 
   1 Laoub B. aegyptiaca f F,O W N 5590 tons -    
   1 Gongleiz Adansonia 
degitata 
f O W N 146370 tons -    
   1 Aradeib Tamarindus 
indica 
f O W 1 1530 tons       
   1 Gudeim Grewia tenanx f O W N 140 tons       
   1 Dom Hyphaene f F,P,O W, C N - -    
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thebaica 
   2 Doleib Borassus 
aethiopium 
f F,O W N - -    
Fodder 2 Acacia spp. Acacia spp. 1, f F,P,O W, C N - - National 
forests 
inventory 
1997 
   2 Nabag Ziziphus spp. 1, f F,O W N - - - 
Edible oils 2 Shea B. Putyrospena se F,O W,C N - first 
fruiting 12-
15 yrs 
(IRCC) 
1997 
   2 (Lulu) 
Laloub 
Balanities 
aegyptiaca 
se F,P,O W N - Laundary 
Soap 
- 
Fibers 1 Saaf Borassus 
acthiapum 
Hyphaene 
thebaica 
1 
1 
F,O 
F,P,O 
W 
W,C 
N 
N 
6100 tons - * 
Tannins 1 Garad Acacia nilotica se F,P,O W,C N 1020 tons - * 
Dyestuffs 1 Henna Lawsonia 1 O C N 2925 tons - * 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 
 
inermis 
 
           
Edible seed 2 Gimbeel Cordia Africana se F,O W N 23 - - 
Bamboo 1 Ganna ox. Abyssinjea st F,P W,C N - - - 
Medicinal 
Plants 
1 
1 
1 
1 
1 
1 
Gongleiz 
Aradeib 
Gudeim 
Garad 
senameca 
arak 
A. digitata 
T.s indica 
Grewia tenax 
Acacia nilotica 
Cassia senna 
Aslvadora 
persiea 
f 
f 
f 
se 
se 
p 
O 
O 
O 
F,P,O 
F,O 
F,P,O 
w 
w 
w 
w,c 
w 
w,c 
N 
N 
N 
N 
N 
N 
909 tons 909 tons 
used as 
tooth brush 
- 
Gums 1 
1 
1 
1 
G. arabic 
(Hashab) 
G. arabic 
(Talha) 
G.loban 
G. tartar 
A. Senegal 
A. seyal 
Baswellia 
papyrifera 
Stereculia 
setigera 
- F,P,O 
F,P,O 
F 
F 
W,C 
W,C 
W 
W 
1 
1 
1 
1 
1705 Tapping 
natural 
exudation 
* 
Animal and animals products 
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Honey 
Beewax 
silk 
(under 
research) 
2 
1 
- - - - - N,1 
N,1 
exportation of 
4t worth 1000 
USD 
exportation of 
14t worth 41000 
USD in 1985 
- Daoud 
1998 
Isola 1994 
Source: Walter (2001) 
Key:  
- Importance given to NWFP: 1-important on the national level; 2-important on the local level;  
 3- Important but not documented; 4-not important; 5-no information regarding the importance.  
- Part used: fruit (f); nuts (n); flowers (fl); leaves (l); bark (b); roots & seeds (se); stem (st); whole plant (p). 
- Production system: F-natural forest or other wooded land; P-plantation; O-other (e.g.) trees outside forests, agro forestry, home gardens) 
- Source: W-wild; C-cultivated 
               -      Destination: N-national; 1-international
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Annex b: Number and distribution of households in Sennar State 
Adminis trative Unit ϮϮϮ͕Ϯϵϯ %
    S hareq S innar ϯϴ͕ϴϮϮ 17
        Dooba 5,261 2
        Wad Alabbas 13,581 6
        Wad Taktook 8,657 4
        Alreef Alsharqi 11,323 5
    S innar ϱϮ͕Ϭϰϲ 23
        Reef Alsukkar 15,887 7
        Sinnar Town 21,753 10
        Sinnar West 14,406 6
    Aldindir ϯϯ͕ϳϳϯ 15
        Aldindir East Rural 16,318 7
        Aldindir Town and West Aldindir 17,455 8
    Als ooki ϯϱ͕ϯϲϵ 16
        Alsooki Town and Rural 16,468 7
        Karkoj Town and Rural 9,369 4
        Alkindi Rural 9,532 4
    S inja Ϯϳ͕ϭϬϳ 12
        Om Shoaka Town and Rural 12,979 6
        Sinja Town and Rural 9,654 4
        Om Albanin Rural 4,474 2
    Abu-Hojar Ϯϭ͕ϳϴϮ 10
        Abu Hojar Town and Rural 7,655 3
        Abu Naama Town and Rural 3,540 2
        Wad Alnnaiyal 10,587 5
    Aldali ϭϯ͕ϯϵϰ 6
        Aldali 4,551 2
        Almazmoom 8,843 4  
Source: www.cbs.gov.sd 
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Annex c: Questionnaire 
 
ϢϴΣήϟ΍ϦϤΣήϟ΍Ϳ΍ϢδΑ
ΕΎΑΎϐϟ΍ΔϴϠϛ
ΚΤΑωϭήθϣ
ϲϣϮϘϟ΍ϞΧΪϟ΍ϲϓΔϴΒθΨϟ΍ήϴϏΕΎΑΎϐϟ΍ΕΎΠΘϨϣΔϤϫΎδϣ
Δϳϻϭ ……………… 
ΔΑΎϐϟ΍ϦϣϦϳΪϴϔΘδϤϟ΍ϥΎϴΒΘγ΍


? ΔϠΑΎϘϤϟ΍ΦϳέΎΗ««««ϦϴΒΘδϤϟ΍Ϣγ΍ΔϋΎ˰˰˰˰˰ δ˰ϟ΍

ΏϮΠΘδϤϟ΍Ϣγ΍ϱέΎϴΘΧ΍ήϤόϟ΍

ϊϗϮϤϟ΍
ϥΎϜϤϟ΍
ΔϴϠΤϤϟ΍«««««..ΓΪΣϮϟ΍«««ΔϳήϘϟ΍«««««
ΔΑΎϐϟ΍Ϣγ΍ΔΑΎϐϟ΍ΔΣΎδϣ 

ΏϮΠΘδϤϟ΍ϦϋΔϴμΨηΕΎϣϮϠόϣ
ωϮϨϟ΍
ήϛΫϲΜϧ΍

ΔϴϋΎϤΘΟϻ΍ΔϟΎΤϟ΍
Ώΰϋ΍ΝϭΰΘϣϖϠτϣ

ΓήγϷ΍Ω΍ήϓ΍ΩΪϋϢϛ


ϲϤϴϠόΘϟ΍ϯϮΘδϤϟ΍
ϲϣ΍ΓϮϠΧϲ΋΍ΪΘΑ΍ϱϮϧΎΛϲόϣΎΟϲόϣΎΠϟ΍ϕϮϓ

ϙϼϣϷ΍ϝϮλ΃
ΕΎϜϠΘϤϣϱ΃ϚϳΪϟϞϫΦϟ΍έΎΠη΃ϭ΃νέ΍ˬΔϴηΎϣˬϝίΎϨϣˮΔϠ΋Ύόϟ΍νέ΍ϲϠϋ
ϙϼϣϻ΍νˬέ΍ˬϝΰϨϣ ΩΪόϟ΍ ϝΎϤόΘγϻ΍ˬιΎΧϝΎϤόΘγ΍
ˬήΟ΄Θδϣ««« 
   
   
   
   

 
 

ϞδϠδΘϤϟ΍Ϣϗήϟ΍ 
Please purchase PDFcamp Printer on http://www.verypdf.com/ to remove this watermark.
 
 
ϲγΎγϷ΍ϚϠϤϋϦϋΕΎϣϮϠόϣϲτϋ΃ϞΧΪϟ΍ϢψόϤΑϢϫΎδϳϱάϟ΍ϱ΃ϱϮϧΎΜϟ΍ϚϠϤϋϭˬϱάϟ΍ϱ΃
ϞΧΪϟ΍ϞϤϜϳ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ΔϨϬϤϟ΍

ϻ΍ΔϨϬϤϟ΍ΔϴγΎγ ΔϳϮϧΎΜϟ΍ΔϨϬϤϟ΍ 
ωέ΍ΰϣ  
ϲϋ΍έ   
ήΟΎΗ   
ϒχϮϣ   
ΔϴΒθΧήϴϏΕΎΠΘϨϣϊϣΎΟ   
ήΟ΄ΘδϣϞϣΎϋ  
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ΩΪΣ  
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